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PREFACE 


LiTERATrHE  upou  tilt'  .ijiplieu Lloii  of  the  HiJnlgen  rays  has  be- 
come very  extcuBive,  Many  ciinlrilmtioiis  have  been  madu  during 
the  last  few  years,  and  u  number  of  ejdeiidid  text-books,  like  those 
of  Morton,  CJoeht.  MiJller.  Doiiath.  Williainw.  Wul^ih.  antl  Albers- 
Schoenberg.  were  written  on  thia  fascinating  subjeet.  Still  none 
of  those  standard  works,  while  indispensable  for  the  KJJntgen-ray 
worker,  treats  the  large  field  from  a  strictly  clinical  view-point. 
To  demonstrate  how  the  Rcintgen  rays  can  best  be  utilized  in  med- 
ical and  surgical  practice  has  therefore  U-en  the  author's  aim. 
This  desire  underlies  the  continuous  allusion  to  clinical  points,  and 
especially  the  numerous  illustrations  of  therapeutic  means.  It  en- 
tailed representation  of  methods  (operative  steps,  application  of 
splints,  etc.),  which  at  first  glance  may  apjwar  foreign  to  a  treatise 
on  the  Rontgen  raye.  But  on  a  closer  study  it  will  be  evident  that 
these  can  be  understood  only  on  the  basis  of  an  exaet  knowledge 
of  the  new  science. 

While  these  factors  are  the  predominating  feature  of  the  book, 
the  technical  points  are  not  neglected.  They  are  of  so  complicated 
a  nature  that  they  require  special  study,  as  do  the  microscope,  the 
laryngoscope,  the  ophthalmoscope,  asepsis,  etc.  The  employment 
of  the  apparatus  must  be  mastered  and  the  complicated  rationale 
of  the  various  changes  in  the  tubes  thoroughly  understood. 

In  the  General  Part  the  author  has  tried  to  furnish  a  guide  for 
practical  work,  emphasizing  the  essential  points  only.  Thus  he 
refrained  from  discussing  the  elementary  principles  of  electricity 
and  from  describing  the  large  number  of  apparatus  in  the  market 
because  they  are  thoroughly  advertised  and  explained  by  the  vari- 
ous firms  interested.  So  much  may  be  said,  however,  that  nearly 
all  of  them  are  usefnl.  as  long  as  they  are  in  good  order. 

Aa  this  book  is  written  for  physicians,  great  stress  has  lii>cn 
also  hiid  on  topographic  nnatoniy.     None  except  the  ph 
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deemed  as  competent  in  Rontgen  science.  It  is  only  the  knowl- 
edge of  anatomy  and  pathology  which  permits  correctly  placing 
the  part  to  be  examined  and  proper  interpretation  of  the  result. 
The  many  errors  which  were  and  are  still  attributed  to  the  rays  are 
not  only  due  to  technical  faults,  but,  in  the  large  majority  of  cases, 
to  insufficient  knowledge  of  normal  anatomy.  To  recognise  the 
atrophic  area  in  osteosarcoma,  or  to  differentiate  a  renal  calculus 
from  intestinal  contents  in  a  mediocre  skiagraph,  to  appreciate  a 
sesamoid  or  to  define  the  shadow  of  an  aneurysm,  requires  much 
scientific  knowledge  and  Rontgen  experience. 

It  must,  furthermore,  not  be  forgotten,  that  valuable  as  the 
Rontgen  method  is,  it  cannot  serve  as  a  substitute,  but  only  as  an 
important  adjunct  to  our  well-tested  clinical  methods. 

In  the  part  devoted  to  Rontg(»n  therapy  the  author  has  care- 
fully tried  to  keep  facts  and  conjectures  well  asunder,  appreciating 
the  limitations  of  this  new  field,  which  is  still  in  a  stage  of  devel- 
opment. 

The  skiagrams  arc  exact  reproductions  of  photographic  prints. 
The  author  resisted  all  temptation  of  emphasizing  their  essential 
points  by  artistic  interference,  with  the  exception  of  two  illustra- 
tions in  which  the  important  points  were  lost  during  the  process  of 
reproduction.  None  of  the  rejiresen  tat  ions  were  selected  for  their 
pictorial  excellence,  but  to  illustrate  the  j)()ints  of  the  text;  there- 
fore the. author  often  had  to  sacrifice  some  of  his  beautiful  repro- 
ductions for  mediocre  ones  that  would  better  sul)serve  the  spt»cial 
purpose. 

It  affords  the  author  special  pleasure  to  thank  Professor  Ront- 
gen for  the  many  courtesies  of  which  he  has  been  the  recipient  at 
his  laboratory.  II is  sincere  acknowledgments  are  also  due  to  Pro- 
fessors von  Bergmann,  Czerny,  Koenig,  Pfuhl,  Koehler,  llilde- 
brand,  Koerte,  HofTa,  Lwser,  I^assar,  Hochhcimer,  (iocht,  llelbig, 
Surgeon-General  Stechow,  Dr.  Max  Ijcvv,  and  to  ^lessrs.  Siemens 
and  Halske,  Max  Kohl,  and  the  Allgemeine  Elektricitaetsgesell- 
schaft.  Great  credit  is  due  to  Dr.  J.  R.  Broome  and  the  publish- 
ers, Messrs.  Appleton  &  Co.,  for  the  typographic  and  pictorial  ex- 
cellence of  this  book. 

Carl  Beck. 

No.  37  East  Thiktv-fiust  Stueet,  New  York. 
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INTRODUCTION 


THK  XA'rriti-:  and  tuk  pROPEimK.s  of  the 

RONT(il-]N  HAYS 

The  discovery  of  tiie  wuiKk'rful  rays  was  not  n  mere  lucky 
hit,  but  represents  the  result  of  indefatigable  seientifle  research. 
That  electric  iiiduction  obeys  the  Mine  laws  as  those  governing 
the  diffusion  of  light  waves,  and  that  the  speed  of  tranfiraission 
of  the  electric  waves  ia  equal  to  that  of  the  light  waves,  has  been 
proved  before  Rontgen.  In  fact,  tlie  phenomena  of  electric  dis- 
charge in  closed  tubes  of  various  degrees  of  exhaustion  and  filled 
with  different  gases,  had  been  a  favourite  fiubject  of  experiment  for 
a  large  number  of  phyhirists.  That  there  was  a  marked  differ- 
ence between  the  phenomena  of  light  at  the  two  electric  poles  was 
known,  as  well  ao  the  fact  that  as  soon  as  the  vacuum  of  a  tube  is 
increased  to  a  high  degree  the  light  of  the  positive  pole  decreases, 
while  that  of  the  negative  pervades  the  vacuum  more  and  more. 

The  light  emanating  from  the  negative  pole  is  called  the 
catholic  ray.  Ijcnard  and  Hitlorf  found  that  such  rays  have  power 
of  creating  fluorescence,  heat,  etc.,  and  that  they  can  be  deflected 
by  a  magnet.  The  vacuum-tube  commonly  used  is  generally  called 
the  Crookes  tube,  after  Sir  William  Crookes,  who  described  and 
modified  the  tulw  by  bringing  the  vacuum  up  to  O.OOOOOl  mm. 
The  credit  for  having  originally  devised  it,  however,  is  due  to 
Oeiseler,  the  ingenious  mechanician  of  Bonn,  a  (Jerman  university 
town. 

As  soon  as  an  electric  current  of  high  intensity  goes  through 
the  conducting  wires  fused  into  the  end  of  a  tube  of  this  kind  the 
negative  electrode,  or  cathode,  becomes  surrounded  by  a  faint  dark- 
blue  light,  while  the  positive  electrode,  the  anode,  sends  a  peach- 
coloured  light  through  Ihe  tulie  aw  far  as  the  light  of  the  cathode. 
Ab  the  air  \a  gradually  rarefied  the  positive  light  almost  disnp- 
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pears,  while  the  negative  eathode  light  extends  more  and  more, 
and  finallv  fills  the  whole  tiil>e. 

Hertz,  of  Bonn,  found  in  1892  that  these  rays  penetrated  gold- 
leaf  and  other  sheets  of  metal.  His  experiments  were  continued  hy 
Lenard,  his  assistant,  but  it  was  reserved  for  Rontgen  to  lift  the 
veil.  In  the  course  of  a  study  of  these  properties  he  discovered  an 
astonishing  phenomenon.  He  surrounded  an  exhausted  tube  with 
black  pasteboard,  thus  making  it  impermeable  by  light.  As  soon  as 
an  electric  current  went  through  the  tube  now,  the  latter  threw 
light  upon  a  screen  painted  with  a  light  colour  {barium  platino- 
cyanide). 

Now  it  became  evident  at  once  that  there  was  a  radiant  power 
which,  although  not  perceptible  to  the  eye,  permeated  the  paste- 
board. This  force,  heretofore  unknown,  also  showed  a  marked 
effect  on  the  screen.  After  finding  that  the  effect  of  these  invis- 
ible rays  upon  the  screen  was  constant,  Rontgen  tried  photo- 
graphic experiments  also.  He  then  discovered  that  under  the  in- 
fluence of  these  rays  his  hand,  resting  on  the  cover  of  a  wooden 
box,  gave  a  sharp  silhouette  on  a  drying  plate  below,  although  the 
cover  was  not  removed.  He  also  found  that  paper,  wood,  and 
even  thin  disks  of  metal  were  permeable  by  the  rays,  while  thick 
disks  of  metal,  bones,  etc.,  produced  silhouettes.  The  greater  the 
density  was,  which  to  a  great  extent  is  proportional  to  the  atomic 
weight,  the  less  the  translucency  became.  Rontgen  modestly  sug- 
gested naming  the  new  rays  '*  X-rays,"  until  their  nature  should 
be  discovered.  It  is  generally  assumed  that  the  Rontgen  rays  are 
transverse  vibrations  of  the  ether,  there  being  a  scries  of  isolated 
impulses  in  contradistinction  to  the  regular  wave  phenomenon  of 
ordinary  light. 

Scarcely  eight  years  have  elapsed  since  the  discovery  of  the 
Rontgen  rays.  While  we  still  may  speak  of  an  experimental  stage, 
the  results  obtained  are  marvellous.  Manv  doctrines  formerly 
regarded  as  incontrovertible  have  since  been  completely  changed. 
It  is  significant  that  the  progress  of  our  pathological  knowledge 
has  altered  many  clinical  pictures,  and  in  extending  our  diagnostic 
horizon  has  simplified  our  therapy.  In  the  better  understanding 
of  numerous  pathological  processes  a  revolutionary  change  has 
taken  place,  and  it  is  gratifying  to  note  that  with  the  clearing  up 
of  the  anatomical  conditions  by  the  miraculous  ravs,  the  ratio 
betw^een  therapy  and  pathological  knowledge  has  been  altered  by 
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a  great  incrousp  in  the  latter.  It  is  an  old  ilit-tmii  that  the  largest 
numlier  of  medicaments  is  recomniendod  lor  those  ailments  which 
are  least  understood.  The  clenrcr  the  understanding  heeomes  of 
the  genesis  and  the  anatomical  relations  of  a  pathological  condi- 
tion, the  more  the  manifold  therapeutic  methods  shrink  into  a  few 
simple  principles,  which,  in  fact,  could  he  written  on  a  finger-nail, 
like  the  classic  prescriptions  of  our  great  medical  ancestor. 

Indeed,  the  proofs  of  the  great  usefulness  of  the  rays  in  sur- 
gery as  well  as  in  medicine  are  now  overwhelming.  The  recogni- 
tion of  foreign  bodies  in  the  remotest  corner  of  the  living  organ- 
ism has  become  a  matter  of  case.  Fractures  and  dislocations  are 
shown  as  they  really  are  in  life.  Accuracy  takes  the  place  of 
ignorance  and  doubt,  and  painful  manipulations  cease  to  be  nec- 
essary for  diagnostic  purposes.  Even  the  most  skilful  experts 
in  fractures  are  unable  to  deny  that  there  is  a  large  number  of 
bone-in  juries,  the  character  of  which  could  formerly  not  be  recog- 
nised on  account  of  the  swelling  of  the  area  involved  or  of  the 
obscurity  of  the  symptoms.  The  numlter  of  cases  of  fracture  for- 
merly mistaken  for  contusion  or  distortion  was  enormous.  It 
is  in  such  a  case  that  a  simple  glance  with  the  fluoroscope  fur- 
nishes the  most  precise  evidence.  Whether  there  is  comminution 
or  impaction,  or  the  intervention  of  muscular  tissue,  or  intra-ar- 
ticnlar  fracture,  or  asKoeiation  with  a  dislocation,  can  be  at  once 
clearly  determined.  If  the  picture  is  fixed  on  a  photographic 
plate  the  nature  of  ihc  injury  can  bi'  studied  at  leisure,  and  the 
proper  line  of  treatment  easily  dccidi-d  upon,  without  subjecting 
the  patient  to  any  tentative  manipulations.  After  a  dressing  is 
applied  the  skiagram  shows  whether  the  fragments  are  in  proper 
position.  The  execution  of  all  therapeutic  measures  can  be  veri- 
fied through  it,  the  course  of  treatment  by  the  skiagram,  the  dress- 
ing itself,  even  if  consisting  of  plaster  of  Paris,  offering  no  obsta- 
cle to  the  rays.  Thus  the  therapy  is  simplified  and  iK>rfcete<l,  the 
Hontgen  guide  showing  the  true  nature  of  the  conditions.  Now 
it  ifl  easily  determined  whether  an  ankylosis  is  fibrous  or  osseous; 
and,  consequently,  the  question  whether  the  breaking  up  of  adhe- 
sions or  resection  is  indicated  is  settled  at  once. 

It  is  needless  to  call  attention  to  the  frequent  importance  of 
a  skiagrapbic  proof  in  court,  for  the  protection  of  the  surgeon  as 
well  as  of  the  patient. 

Especially  in  the  better  understanding  of  fractures  a  revolu- 
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tionary  metauiorphosis  has  taken  place.  It  was  not  an  agreeable 
feature  of  the  rays  that  they  soon  told  most  impolitely  how  often 
we  have  erred  in  the  true  recognition  of  the  various  fracture 
types.  For  those  surgeons,  however,  who  soon  appreciated  the 
immense  value  of  one  of  the  greatest  discoveries  of  all  times,  the 
increasing  capacity  of  recognising  their  own  errors  has  become  a 
continuous  source  of  scientific  satisfaction,  which  found  its  cul- 
mination in  the  blameless  results  of  their  cases.  "  Our  sight,"  says 
Addison,  '*  is  tlie  most  perfect  of  our  senses,"  and  the  small  flock 
of  Thomases  who  imagine  that  by  virtue  of  their  own  especially 
developed  palpatory  talent  they  can  just  as  well  judge  any  frac- 
ture without  the  aid  of  the  Rontgen  rays  will  not  escape,  in  the 
course  of  time,  the  natural  shrinking  of  their  cell-walls.  They 
will  share  the  fate  of  antiasepticists  and  of  obstructionists  in 
general. 

When  the  microscope  was  invented  great  authorities  used  to 
speak  with  unutterable  contempt  of  it,  and  others  denounced  an- 
jesthesia  as  an  unscriptural  procedure.  When  Helmholtz  invented 
the  ophthalmoscope,  some  of  those  who  hear  the  grass  grow  pro- 
nounced it  to  be  a  nice  little  thing  which  might  be  useful  for  bad 
eyesight,  while  they  themselves,  thank  God,  enjoyed  good  eye- 
sight, and  had  no  need  of  this  new  acquisition  for  their  diagnostic 
armamentarium.  When  the  immortal  genius  of  the  Italian  physi- 
cian, Galvani,  practically  discovered  electricity  by  his  experi- 
ments with  the  frog,  the  new  force  was  regarded  as  a  nice  play- 
thing— but  what  has  become  of  it  ?  Who  would,  in  the  face  of  the 
telegraph,  phonograph,  telephone,  the  trolley,  the  cystoscope,  etc., 
dare  to  say  now  that  electricity  is  only  a  little  plaything? 

Who  nowadays  would  dare  to  make  a  diagnosis  of  renal  dis- 
ease without  the  microscope?  Is  it  still  an  instrument  merely 
for  specialists?  No,  it  is  indispensable  for  the  general  practi- 
tioner, for  if  he  does  not  possess  such  an  instrument,  and  use  it 
intelligently,  he  will  be  left  behind.  The  microscope  alone  does 
not  make  the  diagnosis,  but  without  it  the  diagnosis  is  not  per- 
fect. It  is  just  the  same  with  the  Rontgen  rays.  The  general 
practitioner  must  use  them,  and  if  he  does  not  he  will  be  left 
behind.  Qui  non  proficit,  deficii!  This  may  be  unjust  and  cruel, 
but  it  is  a  fact,  and  facts  are  often  cruel. 

The  knowledge  of  the  various  diseases  of  bones  has  been  much 
augmented,  and  new  laws  of  differentiation  between  inflammatory, 
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syphilitic,  tuberculous,  or  osteomyelitic  processes,  and  osteoma, 
osteosarcoma,  and  osseous  cysts  have  been  established.  The  pres- 
ence of  concretions  in  the  urinary  and  biliary  tracts  can  be  demon- 
strated. 

In  internal  medicine  the  rays  are  also  more  and  more  appre- 
ciated to  their  full  value.  For  the  expert  they  prove  to  be  of 
incalculable  service  in  the  diagnosis  of  many  obscure  ailments. 

If  it  is  only  realized  that  most  of  the  diseases  of  the  thoracic 
organs  can  be  recognised  and  studied  by  the  rays,  as,  for  instance, 
pleurisy,  pyothorax,  pneumothorax,  lung  abscess,  tuberculous  foci 
and  cavities,  and  emphysema,  furthermore  that  the  relations  of  the 
heart  and  of  the  aorta,  aneurysms,  mediastinal  tumours,  and  ar- 
teriosclerosis can  be  thoroughly  studied,  the  immense  impor- 
tance of  the  rays  for  internal  medicine  tecomes  at  once  apparent. 

Besides  their  diagnostic  properties  the  X-rays  exert  undeniable 
thera))eutic  effects.  It  is  marvellous  that  not  only  certain  integu- 
mental  affections  are  completely  relieved,  but  that  even  malig- 
nant growths  are  strongly  influenced  and  some  of  them  cured. 
And  there  is  still  greater  hope  for  the  future ! 
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Aa  alluded  to  before,  the  rave  are  projected  by  an  electric  dis- 
cliHTge  /rom  a  platinum  disk,  included  in  u  hicflily  exhausted  glaee- 
tube,  which  is  opposite  the  negative  electrode,  or  cathode. 

To  produce  tlic  necessary  e.xcitntion  in  the  exhaiintecl  tube 
(vacuum-tube  or  Riintgen  tube)  an  electric  current  is  required. 
But  the  eJeetrie  current  generally  used  in  an  eleetric-lighting  cir- 
cuit would  not  be  powerful  enough  to  span  the  space  of  air  left  in 
a  Riintgen  tube.  The  ordinary  electric-lighling  current,  as  it  is 
used  for  incandescent  lamps,  is  of  low  pressure  or  "  voltage  " 
(generally  120  volts),  and  of  a  large  rate  of  flow  or  "  amperen." 
The  current  for  the  excitation  of  a  Rfintgen  tube  retjuires  a  high 
voltage  and  an  extremely  low  ampt^ragc.  Therefore  a  transforma- 
tion is  necessary.  In  other  words,  Iransforination  from  a  current 
of  high  intensity  and  low  tension  into  one  of  less  strength  and 
high  tension  must  be  made.  This  is  accomplished  by  means  of  a 
transformation  apparatus,  preferably  in  the  form  of  a  simple  in- 
duction coil  (Ruhmkorff  cnil).  Tesla  or  high-tension  induction 
eoils  or  static  machines  are  also  in  use. 

The  essential  mechanisms  therefore  are  represented  by  the 
Bouree  of  the  current  (the  f-rcilinfi  apparatm).  the  transformer 
which  converts  the  electric  energy,  furnished  by  the  exciting  appa- 
ratus, into  a  form  suitable  to  the  Rontgen  tube,  and  the  lube,  in 
which  the  electric  energy  is  transformed  into  Rontgen  rays.  Some 
additional  apparatus,  like  stands,  fluoroscope,  and  photographic 
appliances,  the  utilization  of  which  will  be  considered  below,  is 
also  necessary. 
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The  Source  of  the  Corrent. — Excitation  may  he  produced  by 

means  of  a  battery  or  of  a  direct  current,  the  latter,  of  coiirMi. 
being  far  superior  to  any  other,  fiince  there  ie  neither  charging 
Dor  supervising  necessary.  Not  the  least  of  its  advantages  is 
that  it  never  embarrasses  the  operator  by  proving  to  be  ineRi- 
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cient.     Accordingly,  whenever  possible,  connection  with  the  110- 
or  120-volt  direct  current  should  be  made. 

If  the  direct  current  is  not  available,  a  so-called  Edisnn-Iji- 
lande  cell-battery  may  be  chosen.  For  use  when  travelling  storage 
lintterics  may  be  preferred,  the  gn?at  trouble.  Jiowever.  Iwin;;  thai 
if  they  become  exhaiii-tcd  at  a  distance  from  a  city  they  {'aniiot  be 
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rliargo*!,  while  the  Kdiaoii-Lulande  eellB  can  be  re-charged  any- 
where. 

Wherever  the  qucalion  of  transportability  must  be  cnnsidered, 
portable  apparatus  must  be  used.     They  are  Wt  made  up  in  two 
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boxes,  tio  that  a  iiiuu  (iin  carry  ojig  in  eaili  hand  (Fij^.  1).  They 
are  made  equally  well  by  a  number  of  American  manufacturerg. 
In  the  field,  afcumulators  answer  the  purpose  best. 

They  are  placed  in  large,  closet-like  boxes.     Figs.  2  and  3  rep- 
resent a  field-apparatus   made  up  by   the   German   Uoverninent.  ■ 
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They  resemble  the  ammunition  boxes  used  by  the  artillery,  and  are 
easily  moved  around. 

How  much  a  real  master  can  achieve  with  poor  means  is  shown 
by  Kuettner  and  Hildobrand,  who  during  the  South  African  War 
made  splendid  skiagrams  in  the  battlo-fiold.  There  was  only  small 
portable  apparatus  at  their  command,  they  had  only  poor  if  any 
assistance,  but  their  enthusiasm  overcame  all  difficulties. 

When  automobiles  containing  a  100-volt  storage  battery  are 
available,  insulated  wires  mav  be  run  from  their  batteries  to  the 
sick-room,  where  they  are  connected  with  the  coil. 

The  Induction  Coil  (see  Fig.  JJ)- — While  good  results  can  be 
obtained  with  small  induction  coils,  if  the  hand,  forearm,  foot,  or 
leg  are  concerned,  the  l)c»**t  work  can  Ix*  done  only  with  strong  coils. 
The  higher  the  vacuum  of  the  tulx's,  the  more  penetrating  are  the 
rays  and  the  more  energy  is  needed  to  excite  them.  The  tubes  also 
become  impaired  pretty  soon,  if  used  in  connection  with  small 
coils.  It  is  furthermore  impossible  to  regulate  them  as  well  as 
large  coils.  For  the  examination  of  the  thicker  portions  of  the 
body,  such  as  the  pelvis,  spinal  column,  and  for  the  representa- 
tion of  concretions,  a  small  coil  is  useless.  It  is  certainly  tempt- 
ing to  buy  a  cheap  apparatus  if  the  firm  promises  that  equally 
good  results  can  be  obtained,  but  practice  shows  that  the  more 
expensive  apparatus  pays  best  by  giving  far  superior  results. 

This  fact  is,  of  course,  most  deplorable.  It  is  indeed  the 
main  obstacle  in  the  way  of  general  popularization  of  the  Rontgen- 
ray  method. 

•  It  is  agreed  among  the  best  authorities  in  this  field  that  a 
large  coil  of  a  spark-length  of  at  least  15  inches  answers  the  pur- 
pose sufficiently  well.  An  inductor  of  this  power,  with  a  110-volt 
direct  current,  should  afford  a  current  strength  of  from  1  to  2 
amperes.  It  consists  of  the  core,  the  primary  and  secondary  coil, 
the  terminals  of  the  secondary  coil,  a  condenser,  a  contact  breaker 
(electrolytic  interrupter,  vibrator,  or  air-brake  wheel),  and  a 
rheostat  (or  shunt  board). 

The  corr  consists  of  a  cvlindrical  bundle  of  soft-iron  wires 
which  are  firmly  bound  together.  To  secure  proper  insulation  the 
core  is  soaked  in  shellac  or  paraffin.  In  order  to  insure  quick 
demagnetization,  and  especially  to  prevent  heating  effects,  the 
wires  should  have  as  small  a  diameter  as  possible. 

Upon  the  insulated  core  the  primary  coil,  which  consists  of  two 
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laycTii  of  L'oarst'  ooppcr  wire,  is  waiiml.  After 
it  is  covered  with  a  tube  consisting  of  many 
lajere  of  parsfFined  paper  or  of  hard  rubber, 
the  secondary  coil  is  carefully  woniid  upon  it. 
The  diameter  of  the  wire  for  the  si^condary 
coil,  which  is  generally  wound  with  cotton  or 
gilk  in  se(-tiont<,  is  small.  Each  layer  mutit 
be  insulated  with  either  shellac  or  parafBn. 
Many  thousands  of  turns  are  required.  The 
terminals  of  the  wire  connect  with  two  bind- 
ing posts  cnntaininK  two  freely  sliding  rods. 

In  order  lo  adapt  the  coil  to  sources  of 
different  (Kitentials  the  primary  windings  are 
best  arranged  in  four  layers,  the  connection 
of  their  terminals  being  sucli  that  they  can 
be  employed  in  different  combinations  (ace 
Walter  arrangement,  Fig.  4).  By  inserting 
plugs  (see  Fig.  4)  into  sockets  at  the  end 
of  the  core  any  coiincelinn  of  the  primary 
can  bo  made.  The  rcsistsnci'  of  the  vacuum- 
tube  is  greatly  influenced  I)y  this  adjustment. 
(Compare  description  ofWehnelt  interrupter, 
p.  13.) 

In  the  Interior  of  the  coil  a  rondrnxfr. 
made  of  a  number  of  sheets  of  tinfoil,  is 
placed.  This  makes  the  internijitions  of  the 
current  more  sudden,  thus  increasing  the 
electrostatic  capacity.  If  an  electrolytic  in- 
terrupter   is   employed    no   condcnwer    is    rc- 
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The  Static  Machine.— As  alluded  to.  (he 
various  kinds  of  indnctinn  coils  and  trans- 
formers represent  what  is  generally  known 
as  current  or  dynamic  eledricity,  while  the 
static  machine  represents  electricity  at  rest. 
In  n  coil  the  induction  results  from  the  vari- 
ation of  currents,  which  flow  in  Ihe  adjacent 
conductors.  But  in  a  static  machine  the  in- 
duction effects  arc  created  by  the  opposite  and 
like  electricities  attracting  and  repelling  each 
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other.  While  the  toil  needw  a  continuous  supply  of  current,  the 
static  machine  requires  only  an  initial  i^har^c  of  electricity  which  is 
imparted  as  the  result  of  friction.    Thus  the  static  machine  repre- 
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sents  the  most  perfect  iitechanical  incane  for  creating  a  rapid  and 
continuous  succession  of  electric  discharges.  A  static  machine  best 
adapted  for  Riintgen-ray  work  is  one  in  which  a  high  rate  of 
motion  ie  developed,  and  the  current  is  at  high  speed.  Of  course 
the  faster  the  apparatus  is  run  the  more  current  is  generated. 
Some  of  the  modern  static  machine.';  can  be  revolved  at  a  speed  of 
3,000  revolutions  a  minute. 

The  advantage  of  the  static  machine  is  that  it  requires  no  cells 
or  chemical  action.  For  good  Rontgen-ray  work  it  must  also  be 
connecte<!  with  a  motor.  Under  favourable  circumstances  splendid 
work  can  he  done  with  it,  liut  it  condenses  moisture,  which  affects 
its  reliability.  The  temperature  also  influences  it.  The  fragility 
of  glass  gave  an  impetus  to  make  the  revolving  plates  of  a  mixture 
of  mica  and  shellac.  Tlius  higher  speed  (2,000  revolutions  in  a 
minute)  can  be  obtained  with  safety,  but  the  practical  advantage  is 
questionable. 
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In  riinttint/  a  nhilic  machine  c-are  must  Ih"  taken  to  separate  the 
sliding-pole  pieces  about  8  inches,  to  unscrew  tlie  large  balls  from 
the  pole  ends,  and  lo  remove  the  Leyden  jars.  The  condenser 
inuiit  then  be  gcrcwcfl  on  and  the  liquare  platinum  disk  attached  to 
the  positive  pole  of  the  condenser.  The  length  of  the  spark  gap 
should  be  regulated  so  as  to  suit  the  vacuum;  it  must  he  long  if 
the  tube  hati  a  low  vacuum,  and  lie  hhort  if  it  has  a  high  one. 
The  case  should  often  be  ventilated  in  order  to  give  the  hygroscopic 
compounds  of  the  oxygen  and  nitrogen,  which  form  during  the 
operation,  a  chance  to  escape.  As  the  oil  at  the  bearings  easily 
becomes  sticky,  great  care  must  he  taken  to  keep  the  ends  always 
oiled.  If  the  machine  oil  has  become  thick  and  gummy,  the  bear- 
ing mut-t  be  cleaned  with  thin  oil.  The  machine  must  never  be 
run  backward  or  with  wrong  poles.  Static  machines  require 
tubes  with  a  special  vacuum.  The  strong  tubes  described  below  are 
generally  not  to  !«  used  in  connection  with  them.  The  best  static 
machines  iire  made  in  the 
United  States. 

Thelnterrapter.—With  the 
introduction  of  the  electro- 
lytic interrupter  by  Wehnolt 
the  technie  became  greatly 
simplified.  This  apparatus, 
invented  by  Spolliswoode  and 
modified  by  Wt'hnelt,  gives  a 
moat  powerful  secondary  dis- 
charge, the  break  of  the  cir- 
cuit being  very  rapid. 

The  principle  of  its  con- 
struction is  that  a  small  plat- 
inum wire  is  passed  thmugli 
a  porcelain  tube,  from  the  ^^^  h._8,«^,  w„ 
sealed  end  of  which  its  tip 
projects  into  an  aqueous  solution  (10  per  cent)  of  sulphuric  acid 
(Fig.  6).  (The  regulation  of  the  extent  of  the  exposure  of  the 
platinum  surface  will  he  explained  further  below  in  connection 
with  the  handling  of  the  tulies — p.  3I».) 

A  lead  cathode  of  a  large  surface  is  iminersed  into  the  same 
fluid,  through  which  the  current  is  sent.  The  efliciency  of  the  appa- 
ratus is  due  to  the  rapid  break  caused  by  the  sudden  generation  of 
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an  envelope  of  non-conducting  gas  (hydrogen  and  oxygen)  around 
the  platinum  tip.  As  the  expression  of  the  formation  of  detonat- 
ing gas  continuous  explosioisn  are  perceived.  The  numl)er  of 
breaks  varies  with  the  amount  of  the  platinum  area  exposed,  and 
may  reach  10,000  per  minute.  The  large  amount  of  secondary 
energy  liberated  permits  of  very  short  exposures. 

The  fluid  is  contained  in  a  thick  glass  jar,  the  cover  of  which 
consists  of  hard  rubber.  It  carries  the  wires,  and  is  perforated 
in  order  to  permit  the  escape  of  the  gas. 

To  prevent  the  collection  of  gas  the  interrupter  should  not 
be  kept  in  a  closet.  Explosion  of  the  accumulated  gas  may  ignite 
the  closet.  The  terminus  must  l)e  connected  with  the  positive 
pole  of  the  supply  circuit,  while  the  lead  plate  carries  the  nega- 
tive wire.  Non-observance  of  this  rule  is  followed  by  the  burn- 
ing of  the  platinum  tip.  If  the  interrupter  stops  on  account 
of  a  gas-bubble  collecting  over  the  platinum  tip,  so  that  it  pre- 
vents contact  between  it  and  the  fluid,  the  current  must  be  reversed 
for  a  moment.     It  will  then  at  once  functionate  again. 

The  number  of  interruptions  is  somewhat  influenced  by  the 
amount  of  the  surface  of  platinum  exposed  to  the  electrolyte  as 
well  as  by  the  strength  of  the  current  which  passes  through  it. 
The  amount  of  the  projection  of  the  platinum  tip  is  regulated  by 
a  screw  attachment,  which  permits  of  adjusting  it  to  interrup- 
tions of  different  frequencies. 

The  interrupter  of  Caldwell  is  based  on  similar  principles. 
It  is  described  by  the  inventor  as  follows :  "  It  consists  of  a  jar 
containing  diluted  sulphuric  acid,  within  which  is  a  cup  of  insu- 
lating material  perforated  by  a  small  hole.  Ijcad  electrodes  are 
placed  in  the  outer  jar  and  in  the  insulating  cup. 

**Whcn  the  primary  current  of  an  induction  coil  is  passed 
through  this  apparatus  there  is  comparatively  little  heating  of  the 
liquid  except  in  the  aperture  connecting  the  two  chambers,  where 
the  current  density  is  very  large  on  account  of  the  small  area  of 
the  aperture.  At  this  point,  therefore,  sufficient  heat  is  developed 
to  vaporize  the  liquid  rapidly,  and  bubbles  of  steam  which  form 
break  the  connection  between  the  liquid  in  the  inner  jar  and  that 
in  the  outer  jar.  As  soon  as  the  current  is  broken  the  heating 
stops  and  the  two  portions  of  the  liquid  come  together  again,  com- 
pleting the  circuit.  The  frequency  of  the  interruptions  will  de- 
pend upon  the  strength  of  the  current,  the  size  of  the  aperture, 
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the  resistance  of  the  elfct rol ytc,  ami  to  some  extent  upon  the  indm- 
tance  of  the  circuit.  [An  arrangement  for  varying  the  frequency 
of  interruption  br  adjusting  the  size  of  the  aperture  was  described 
by  Cahlwell  in  the  New  York  Electrical  Review.  May  11,  1899.] 
In  this  arrangement  the  aperture  is  at  the  bottom  of  the  inner 
cup.  It  is  partly  closed  bv  a  pointed  rod  of  non-conducting  ma- 
terial which  protrudes  through  it.  By  raising  or  lowering  the 
protruding  point  the  cross-section  of  the  annular  a|)erture  be- 
tween it  and  the  cup  may  be  varied,  and  thus  the  frequency  of 
interruptions  adjusted  through  a  wide  range.  Swinton  devised 
a  screw  adjustment  for  the  regulating  of  this  interrupter. 

"  This  apparatiis  is  not  so  susceptible  to  changes  in  the  strength 
of  the  esciting  current,  or  to  changes  in  the  temperature  of  the 
liquid,  as  the  Wehnelt.  It  will  therefore  remain  in  operation  some- 
what longer,  and  admits  of  a  wider  range  of  adjustment  of  the 
exciting  current.  The  action  of  this  interrupter  is  quite  inde- 
pendent of  the  direction  of  the  current  through  it,  therefore  when 
employed  for  operating  induction  coils  on  the  alternating  cur- 
rent circuit  the  current  will  lie  broken  at  each  alternation,  and 
the  secondary  discharges  will  alternate  in  direction.  Such  dis- 
chargi's  are  not  suitable  for  operating  single-focus  tubes,  and  the 
interrupter  is  therefore  not  adapted  so  well  for  alternating  cur- 
rents as  the  Wchnelt  interrupter.  With  the  alternating  current  it 
is  possible  to  use  double-focus  tubes,  but  Ihoce  are  usually  unsat- 
isfactory except  for  therapeutic  purposes." 

In  order  to  avoid  overheating,  the  interrupter  may  lie  provided 
with  a  water-cooling  jacket.  Running  water  from  a  local  supply 
system  may  be  passed  through  it.  If  onlv  moderately  used,  and  if 
the  jars  arc  made  sufficiently  large,  this  precaution  can  he  dis- 
pensed with.  As  alluded  to  above,  no  condenser  is  required  with 
the  Wchnelt  interrupter. 

There  are  other  interrupters,  lint  the  advantages  of  the  electro- 
lytic principle  are  so  apparent  that  the  others  are  very  little  used. 
Most  of  them  wear  rapidly  as  soon  as  currents  of  high  voltage  are 
used.  This  drawlwck,  which  is  especially  found  in  interrupters 
which  break  the  circuit  by  metallic  contact,  is  somewhat  overcome 
by  the  mercury  jet  interrupters,  whose  circuit  is  broken  hy  a  jet 
of  mercury.  As  a  rule  the  mercury  is  covered  with  a  layer  of  alco- 
hol or  iwtroleum  in  order  to  prevent  sparking  when  the  rod 
emerges  from  the  mercury. 
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The  mercury  inierrvpter  of  Kohl  is  worked  by  a  battery,  the 
speed  being  controlled  by  a  rheostat.  The  regulation  takes  place 
by  a  lever  by  means  of  which  the  mercury  vessel  is  lowered  or 
raised. 

The  reliability  of  these  interrupters,  however,  is  still  ques- 
tionable. A  poor  interrupter  jeopards  the  whole  induction  coil, 
which  in  view  of  its  high  price  is  no  small  matter.  There  are  re- 
ports from  clinics,  in  which  the  simple  Wagner  interrupter  at- 
tached to  an  old  induction  coil  required  an  amperage  of  22  in 
order  to  produce  an  effective  light.  Such  apparatus  is  soon 
burned  out.  If  the  direct  current  is  not  available,  so  that  a  bat- 
tery must  be  used,  a  contact  breaker  must  be  adjusted,  which,  by 
quickly  making  and  breaking  the  current  passing  through  the  pri- 
mary coil,  controls  the  4)eriodicity  of  the  vibration. 

Before  the  Wehnelt  interrupter  came  into  general  use  the  air- 
brake wheel  was  extensively  used  in  connection  with  the  direct  cur- 
rent. This  attachment  permits  of  great  rapidity  of  change  in  the 
electric  circuit,  thus  intensifying  the  electromotive  force  in  the 
secondary  coil.  It  consists  of  two  toothed  wheels,  the  projections 
of  which  are  brought  into  close  contact  with  two  flat  brushes, 
which  lead  the  current  in  and  out,  while  the  dentated  wheels  are 
rotated  at  a  high  speed  by  a  small  motor.  This  motor  runs  a  press- 
ure blower  at  the  same  time,  the  air-blast  from  which  is  directed 
to  a  two-forked  tube,  through  which  it  is  led  out  again  by  two  flat 
nozzles  placed  directly  above  the  brushes.  There  the  spark  is 
blown  out  by  the  air-blast  as  soon  as  it  forms  (Fig.  12). 

For  coils  of  small  size  simple  vibrating  interrupters  are  still 
employed,  which  operate  like  the  vibrating  hammer  of  the  electric 
bell. 

Bheostat  (Fig.  74). — The  amperage  is  reduced  by  an  adjust- 
able rheostat,  which  permits  of  perfect  control  over  the  current  j)ass- 
ing  through  the  coil.  Instruments  of  this  kind  are  made  in  various 
forms,  their  principle  consisting  in  winding  thin  wires  in  many 
coils  around  an  ebonite  cvlinder.  A  movable  kev  is  constructed  in 
such  a  manner  that  it  can  he  made  to  press  on  any  part  of  the  wire. 
If  this  travelling  key  is  passed  along  the  bobbin,  the  current  goes 
through  as  much  of  the  resistance  wire  as  may  be  desired.  The 
greater  the  length  of  the  wire,  the  greater  the  resistance  will  be. 
In  order  to  reverse  the  current  a  double  poh-suntch  is  attached 
to  the  coil.    This  opens  and  closes  the  circuit  (see  Figs.  8  and  d). 
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To  prevent  a  powerful  current  from  passing  the  eoil  bv  aceiili'nt  a 
protecting  fuse  is  included  in  the  circuit.  This  prophylactic 
medium  eonsiets  of  a  small  piece  of  wire  which  by  virtue  of  its 
low  melting-point  becomes  fused  and  opens  the  circuit  as  soon  as 
the  current  ifi  ton  powerful.  Fuses  should  always  be  on  hand, 
so  that  they  can  he  substituted  If  one  is  burned  out. 

The  Eontgen  Tube.— The  Kiiutgin  IuIk?  (see  Figs.  7,  8,  9, 
and  10)  represents  the  most  important  instrument  in  the  arma- 
mentiirium.  It  is  sometimes  possible  to  get  a  good  result  from  » 
poor  outfit,  if  there  is  only  a  good  tube;  but  the  best  outfit  will  be 
useless  if  a  poor  tube  is  connected  with  it.  The  principle  of  con- 
struction at  the  present  time  is  virtually  the  same  in  all  tubes. 
They  all  consist  of  a  glaps  vessel,  usually  of  an  oblong  or  globular 
shape,  from  which  the  air  is  exhausted  and  into  which  the  ends  of 
electrodes  are  fused.  One  of  the  electrodes  ends  in  a  disk  of 
globular  concave  sha]*,  which  is  made  of  aluminum;  this  elec- 
trode is  ealletl  the  calliodc.  The  other  ends  in  a.  disk  of  flat  shape^ 
which  is  of  platinum;  this  is  culled  the  nnade.  The  anode  is  situ- 
ated opposite  the  cathode  at  an  angle  of  about  45  degrees.  Its 
shape  may  bo  circular  as  well  as  square.  Almost  all  of  the  modem 
tubes  contain  a  second  anode,  which  is  connected  with  the  main 
anode. 

To  attain  a  suitable  vacuum  is  the  main  point  aimed  at.  The 
technical  difficulties  of  obtaining  the  desired  result  arc  great,  con- 
sidering the  fact  that  the  intratubal  pressure  must  bo  reduced 
to  about  two  millionths  of  atmospheric  pre^ure.  It  is  only  then 
tliat  the  remaining  gas  becomeij  radiant.  This  rarefaction  of  the 
intratubal  air  is  brought  to  this  height  by  suitable  exhaust  pumps. 

The  cathode  rays  emanate  from  the  aluminum  disk.  Their 
focussing  iH)int  is  situated  on  the  platinum  of  the  anticathode.  If 
this  point  is  situated  exteriorly  or  posteriorly  from  the  platinum 
instead  of  being  reached  directly  there  are  no  so-called  focus  rays, 
and  the  tube  is  practically  useless. 

Another  difficulty  encountered  in  the  use  of  (he  tubes  is  due 
to  their  soon  becoming  inefficient  on  account  of  the  permanent 
change  of  pressure  that  occurs  within  them.  The  cathode  rays 
striking  the  platinum  disk  and  (he  glass  walls  generate  a  certain 
amount  of  heat.  The  higher  the  temperature,  the  more  the  amouni 
of  current  passing  through  is  increased,  and  the  more  the  vacuum 
ia  lowered.     Unless  the  heat  is  dissipated  again  at  once  the  tube 
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is  unstable.  On  the  other  hand,  as  soon  as  the  tube  becomes 
colder  the  vacuum  increases.  Consequently  the  current  must  over- 
come a  greater  resistance,  a  lesser  amount  of  it  passes  through,  and 
therefore  a  lesser  amount  of  rays  is  generated. 

In  view  of  this  variation  of  pressure,  tubes  have  been  con- 
structed that  permit  lowering  and  raising  of  the  vacuum  within 
them  at  will.  Siemens  found  that  the  fluorescing  air  forms  dense 
bodies  with  the  vapours  of  phosphorus,  hydrate  of  potassium, 
iodine,  and  other  similar  substances,  thereby  diminishing  the  press- 
sure  within  the  tube.  On  the  other  hand,  if  the  walls  of  the  tube 
are  warmed,  the  stratum  of  air  that  condenses  on  the  glass  surface 
is  driven  away,  thereby  intensifying  the  pressure.  In  utilizing 
this  principle,  tubes  with  adjustable  vacuum  have  been  constructed 

which  are  provided 
with  an  adjuster, 
shortening  the  space 
between  the  s])ark 
rods. 

The  self-regulating 

„      „    ^  ^  ^  tube  of  Queen  &  Co. 

Pifl.  7.— GuNDEi.ACH  Tube  pkovided  with  Osmo- 

REGENERATION.  (Philadelphia)  is  con- 

structed after  these 
principles,  the  small  auxiliary  tube  containing  hydrate  of  potas- 
sium, which  by  being  heated  gives  off  vapour,  and  absorbs  it  again 
when  cooling.  In  the  automatic  tube  of  Miiller  (Hamburg)  a 
plate  of  selenite  is  substituted  for  the  phosphorus  or  hydrate  of 
potassium,  because  this  mineral  docs  not  re-absorb  the  gas  aft(»r 
it  is  given  off. 

The  principle  of  osmosis,  first  applied  in  France,  and  intro- 
duced into  practice  by  Gundelach,  utilizes  the  diffusion  of  hydro- 
gen for  regulation  (Fig.  7).  Into  the  cylindrical  wall  of  the  Gun- 
delach tube  a  small  palladium  wire  is  fused,  the  end  of  which  pro- 
trudes outside  to  the  extent  of  2  inches.  If  this  protruding  piece 
of  palladium  is  heated  by  an  alcohol  lamp  the  hydrogen  of  the 
flame  diffuses  into  the  interior  of  the  tube,  thus  augmenting  the 
intratubal  vacuum.  The  heating  process  must  be  kept  up  for  two 
seconds.  With  very  few  exceptions  the  skiagraphic  illustrations  of 
this  book  were  made  with  this  tube. 

The  Miiller,  Kny,  Voltohm,  Ilirschmann,  and  Levy  tubes  are 
constructed  after  similar  principles,  and  are  also  useful.    All  their 
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self-regulating  lubes  are  good  as  long  as  lliey  are  coiiiparalnel^ 
new.  After  being  used  for  a  while  the  usefulness  of  all  the  various 
types  iKt'omew  ini])a!R'(i.  TIk*  fact  must  not  Ik-  lost  ■•ight  of  that 
the  vacuum  of  the  tubes  is  increased  during  their  uee,  which 
neeessitatos  a  proportional  increase  of  the  intensify  of  the  current, 
Therefore,  even  for  inductors  furnishing  a  very  long  spark,  tubes 
with  a  low  vacuum  should  he  chosen,  as  the  latter  Increases  so 
much  during  use  that  at  last  the  full  powt-r  of  tlie  apparatus  is 
required  for  producing  an  efficient  light.  Finally,  however,  the 
fluorescence  of  the  tulw  cease*,  even  if  the  high  current  is  em- 
ployed. Then  the  vacuum  can  he  reduced  by  heating  the  tube 
with  an  alcohol  lamp,  while  a  weak  current  is  used,  until  the  fluor- 
escence becomes  distinct  again.  If  this  fails,  the  tube  should  be 
surronnded  evenly  and  tightly  by  gauze  compresses  slightly  mois- 
tened with  water- 

At  last,  of  course,  all  these  procedures  will  prove  to  bo  with- 
out avail.  Some  tubes  regain  their  efficiency  simply  by  being  left 
untouched  for  a  few  weeks,  but  finally  they  all  become  useless  for 
diagnostic  purposes,  Then  the  resistance  of  the  tube  becomes  so 
great  that,  while  the  interior  hardly  shows  any  fluon^scence,  most 
of  the  sparks  go  around  the  external  surface.  The  presence  of 
purple  or  red  light  points  tn  a  leak,  which  naturally  renders  the 
tube  inefficient.    Leaky  tubes  may  be  repaired  by  sealing  the  defect. 

If  currents  of  very  high  intensity  are  UFed  the  platinum  disk 
of  almost  all  tubes  becomes  white  hot  after  a  short  time,  often 
after  a  few  seconds,  and  if  it  is  kept  glowing  a  little  longer  the 
platinum  melts.  To  obviate  this  most  embarrassing  occurrence, 
tubes  have  recently  bei'n  constructed  in  such  a  manner  that  the 
metallic  parts  were  made  very  thick  and  resistant.  Such  tubes 
permit  of  a  current  of  ma.\imum  intensity  for  about  one  minute; 
then  the  very  marked  outlines  of  the  picture  become  less  distinct; 
the  tube  filling  with  blue  light  at  the  same  time,  which  indicates 
that  it  is  overheated.  In  order  to  permit  of  longer  exposures 
Oundelach  has  recently  ad<led  a  regulating  tube  {ventile  tube) 
{ Fig.  8)  consisting  of  a  small  evacuated  glass  ball,  which  is  pro- 
vided with  anode  and  cathode  only.  By  prefixing  this  valve-like 
arrangement  to  the  tulie,  the  formation  of  disturbing  alternating 
currents  inside  of  the  tulie  is  prevented.  So  the  current  can  pass 
the  tube  in  one  direction  only,  thus  producing  a  brighter  and 
steadier  light  (Fig.  0). 
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The  best  tutx't-  are  those  which,  when  new,  aliow  a  red-hot 
focus  at  tlie  |]latmuii]  disk  while  a  low  current  ia  employed.    New 
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eing  impaired  after  a  few  Beeouds ;  in  other  words,  that  it  stands 
currents  of  high  intenBity.  A  good  tube  must  also  furnish  a  uni- 
form light. 

The  variety  of  tubes  now  manufactureil  in  various  parts  of  the 
world  is  very  great.  It  aeems  to  the  writer  that,  while  thu  best  colU 
are  made  in  this  country,  Germany  still  furnishes  the  twst  tubes. 
It  must  also  l>e  considered  that  it  requires  a  vast  amount  of  exjie- 
rience  and  repeated  experimentation  to  select  tubes  suitable  (or 
the  particular  apparatus  employed.  Static  machines,  as  alluded 
to  twforc,  require  tubes  with  a  special  vacuum,  while  tubes  pre- 
pariHl  for  a  battery  set  generally  do  not  give  satisfaction  witli  an 
air-brake  wheel  apparatus  or  a  Wehnolt  interrupter,  which  pi;r- 
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mits  the  use  of  the  highest  vacuum  obtainable  at  present.  Tubes 
must  be  carefully  studied,  individualized,  so  to  speak,  just  ae 
different  patients  are  to  bo  judged  differently,  although  suffering 
from  the  same  disease. 

In  order  to  prevent  overheating.  Grunmach  advise<i  tubes  pro- 
vidctl  with  a  circulation  of  a  stream  of  cold  water.  Thus  the  glow- 
ing metal  is  cooled  off.  and  the  vacuum  cannot  Ik;  lowered  by  the 
heat  radiating  from  Ihe  anticathode.  A  good  tu'x'  of  this  kind  is 
constructed  hy  ICny  (Fig.  10), 

Waller  constructed  tubes  of  large  size  which  permit  of  chang- 
ing a  pint  of  water  into  vapour.  Theee  tubes  excel  by  their 
strongly  marked  focussing  point.  The  vacuum  of  a  tube  of  this 
kind  shows  more  stabilily  than  any  other.  The  largest  consists 
of  a  platinum  cap  which  is  sealed  iu  the  end  of  n  glass  tube.    This 
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projects  within  the  bulb,  while  outside  of  it  it  is  enlarged  into  a 
small  bottle  for  containing  the  cooling  fluid.  This  adjustment 
permits  of  the  fluid  coming  in  contact  with  the  target.  Tubes  of 
this  kind  give  splendid  results,  and  it  is  deplorable  that  the  tech- 
nical difficulties  connected  with  their  construction  make  their  price 
extremely  high. 

Tubes  must  be  preserved  in  a  closet  in  which  there  is  a  uni- 
form medium  temperature.  They  should  rest  on  padded  shelves. 
Dust,  which  in  the  course  of  time  always  l)ecomes  adherent  to  the 
tube  while  in  use,  is  to  be  wiped  oft  by  passing  the  dry  palm  of  the 
hand  gently  over  it. 

The  Vacuum  of  the  Rbntgen  Tube. — As  alluded  to  before,  if 
the  intratubal  pressure  is  reduced  to  its  utmost,  if,  in  other  words, 
the  degree  of  evacuation  is  very  high,  we  speak  of  a  high  vacuum. 
As  a  rule  such  tubes  are  called  hard.  It  is  assumed  that  the  paths 
followed  by  atoms  repelled  from  the  cathode  are  free  from  ob- 
struction, so  that  they  can  strike  their  points  of  destination  with 
great  rapidity,  thus  producing  small  wave  lengths  which  penetrate 
matter  freely.  This  accounts  for  the  great  power  of  penetration. 
If  the  intratubal  pressure  is  reduc  ed  to  a  lesser  degree,  so  that  a 
comparatively  large  amount  of  air  remains  inside  of  the  tube,  we 
speak  of  a  low  vacuum.  Tubes  showing  a  low  vacuum  are  called 
soft.  Since  a  greater  number  of  atoms  radiate  in  all  directions, 
the  points  of  destination  are  touched  with  less  velocity.  Thus  the 
production  of  short  wave  lengths  is  prevented  and  the  free  pass- 
ing obstructed.  Consequently  dense  objects  are  not  jKMietrated 
by  the  rays  of  tulles  of  this  type,  and  the  objects  are  never  able  to 
absorb  their  ravs. 

So  we  learn  that  the  intensity  of  the  rays  increases  in  pro])or- 
tion  to  the  height  of  the  vacuum.  If  very  high  vacua  are  used, 
even  the  bones  of  the  hand  mav  become  so  translucent  that  th(»v  can 
hardly  be  distinguished  on  the  plate,  while  too  low  a  vacuum  does 
not  generate  any  Rontgen  rays  at  all,  the  current  passing  the  tube 
by  forming  cathode  rays.  Thus  it  will  be  understood  why,  for 
the  representation  of  the  bones  of  the  hand,  a  tube  with  a  low 
vacuum  (so-called  soft  tube)  is  to  be  chosen,  while  if  the  rays 
must  permeate  a  very  thick  body,  such,  for  instance,  as  the  pelvis  of 
a  fat  person,  it  is  the  high  vacuum  tube  (hard  tube)  that  would 
be  capable  of  throwing  so  much  light  through  it  as  to  show  a  well- 
defined  shadow  on  the  plate.     From  these  facts  we  appreciate  that. 
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according  to  the  thickness  and  permeability  of  the  object  to  be 
skiagraphed,  tubes  of  low,  medium,  high,  and  very  high  vacuum 
must  be  at  hand. 

The  degree  of  the  tubal  vacuum  is  unstable.  At  first  a  tube 
becomes  softer  when  in  use,  because  the  particles  of  air  which 
adhere  to  the  tubal  wall  are  detached  from  it  by  the  warming  influ- 
ence of  the  current.  After  the  tube  is  cooled  off,  it  becomes  harder 
again,  because  the  particles  of  platinum  dissipated  from  the  glow- 
ing anticathode,  while  cooling,  find  particles  of  air  in  the  interior 
of  the  tube.  The  longer  the  lube  is  in  use  the  more  air  is  bound 
by  this  process,  so  that  the  amount  of  the  intratubal  air  finally 
becomes  too  small  to  permit  the  passing  of  a  current.  Tubes  of 
this  kind  are  characterized  by  the  dark-brown  deposits  in  the  in- 
tratubal walls,  which  were  produced  by  the  dissipated  particles  of 
the  platinum.  The  degree  of  a  vacuum  is  in  proportion  to  the 
length  of  the  spark.  The  higher  the  degree  of  evacuation  there- 
fore is  the  larger  the  length  of  the  Rpark,  and  consequently  the 
harder  the  tube  must  be.  The  lower  the  evacuation,  the  shorter 
the  spark  length  and  the  softer  the  tube. 


CHAPTER    11 
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Methods  of  Measuring  the  Degree  of  the  Vacuum. — In  order 
to  estimate  the  intensity  of  the  rays  and  the  amount  of  their  pene- 
tration various  kinds  of  skiameters  were  advised.  The  principle 
of  these  instruments  consists  in  the  insertion  of  an  obstacle  to 
the  rays.  This  is  accomplished  by  attaching  small  squares  of  tin- 
foil, of  various  thicknesses,  to  a  fluorescing  screen.  The  difference 
of  thickness  is  indicated  by  little  figures  made  of  lead,  which 
appear  more  or  less  distinct  according  to  the  thickness  of  their 
corresponding  tinfoil.  The  author  had  found  it  useful  to  con- 
struct a  skiameter  consisting  of  50  staniol  disks.  To  each  disk  a 
number,  made  of  wire,  is  attached,  which  indicates  the  numlx?r  of 
the  staniol  lamella?.  No.  1,  for  instance,  contains  one  lamella 
only;  while  No.  50  contains  50.  That  numl)er  which  just  permits 
the  recognition  of  the  shadow  of  its  wire  cipher  indicates  the 
degree  of  the  intensity  of  the  tube.  Most  operators,  however, 
prefer  to  test  the  vacuum  of  the  tube  by  simply  holding  their 
own  hand  before  the  fluorescing  screen.  In  fact,  the  hand  is  a 
most  reliable  indicator,  since  it  contains  many  different  types  of 
bones,  from  the  massive  carpal  end  of  the  radius  to  the  delicate 
third  phalan.x  of  the  little  finger.  But  such  tests  lead  to  patholog- 
ical changes  of  the  integument,  which  may  become  pcTmanent, 
and  mav  even  lead  to  the  loss  of  the  extremitv.  Tlie  detailed 
description  of  these  changes,  as  well  as  of  the  means  of  protec- 
tion, is  found  in  Chapter  XVIII  on  the  Therapeutic  Effects  of  the 
Eontgen  Rays. 

Recently  Walter  has  constructed  a  skiameter,  the  metallic  plates 
of  which  are  made  thicker  in  proportion  to  geometric  instead  of 
arithmetic  progression.  For  the  tinfoil  platinum  is  substituted. 
Then  but  a  small  number  of  lamella*  is  required,  which  rend(»rs 
numbering  superfluous.  Walter  uses  eight  apertures.  The  fluores- 
cent screen  placed  before  the  disk  shows  one  lamella  only  when  a 
24 
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very  soft  tube  is  finployed,  while  all  lamella'  arc  recognised  if  a 
very  hard  tube  is  selected. 

The  photometric  scale  of  Bcnoist  also  permits  a  minute  pre- 
cision of  the  dep-ee  of  the  vacuum,  but  needs  further  modification 
to  become  useful  in  practice.  Its  principle  is  based  upon  the  trans- 
pnrem-y  of  the  metals  with  an  atomic  weight  of  100  to  150,  gil- 


vcr,  for  instance,  varying  in  a  lesser  degree  than  the  other  ele- 
ments in  regard  to  the  radiations  of  tubes  of  different  vacua. 

An  experienced  operator  is  often  able  to  estimate  the  degree 
of  the  vacuum  bv  simple  insjicilion,  the  colour  of  the  light,  and 
its  division,  the  mode  of  induction,  the  character  of  the  noise  of 
the  njiparatuB  in  combination  with  minor  signs  being  the  indica- 
tions of  ()uality. 

Still,  as  the  wrinkled  and  shrivelled  Rontgen  hands  of  physi- 
eians  (compare  Fig.  245)  show,  who  employ  the  method  fre- 
quently, the  danger  of  continuous  exposure  is  great.  As  empha- 
sized in  Section  III  on  Rontgcn-Ray  Therapy,  even  apparatuH 
like  the  ingenious  chromoradionicter  of  llolzknecht,  or  the  radio- 
C'hromomcter  of  Bcnoitj  or  the  anif>oule  osmo-regulatcur  of  Vil- 
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'inI  to  have  only  a  limik-d  field 


lard,  in  their  prt'iK'nt  tiliupc,  {) 
of  usefulness. 

As  Baid  abovp,  niL'ii  of  ^rreat  experience  arc  ahle  to  estinititc  by 
tlif  general  iip[iearan<'e  of  ihe  linht.    But  this  ik  certainly  not  reli- 
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able.  With  the  Walter  combination  the  degree  of  the  vacuum  ean 
approximately  lie  estimated  by  the  arrangement,  but  this  is  eonipU- 
cated  and  not  favoured  by  the  averaRe  practitioner. 

Instead  of  sacrificing  the  living  extremity  nf  physician  or 
patient,  the  author  has  suggested  to  utilize  the  skeleton.  His  o^tm- 
neope  will,  in  fact,  be  found  to  answer  all  practital  purposes.'  The 
honea  of  the  forearm  and  hand  are  fastened  to  a  sheet  of  paste- 
board or  similar  translucent  material,  by  being  insiTtiil  in  the 
frame  of  a  fluorescent  screen  it  can  he  moved  to  and  fro,  so  that 
the  phalanges,  the  carpus,  or  elbow  can  he  studied.  To  make  the 
up|)aratue  more  compact,  besides  the  band  only,  the  epiphyseal 
ends  of  the  forearm  may  he  utilized.  When  the  hiatus  between 
the  eminentia  capitata  and  the  radial  head  is  distinctly  shown, 
sufficient  contrast  can  lie  exjK'cted  on  the  plate  (Fig.  11). 
oiitroai'0|>e  U  limdi-  liy  Max  Kolil  uf  Clivlniiilx, 
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Tlic  flliow  is  a  lit'tlor  moiitor  tliBU  the  wrist,  if  [KTUR'atioii  of 
thick  tissues  is  considered.  Just  as  in  the  living  carpus  the  hones 
appL'ar  hlaek  if  a  soft,  and  light  gray  if  a  hard  tuiie  is  ehosen.  The 
handle  of  tlie  osteoscope  is  surrounded  by  a  shield  of  lead,  so  that 
tilt:  hand  is  perfectly  protected  while  holding  it.  It  is  no  small 
advantage  of  the  osteoscope  that  only  one  hand  is  uceded  for 
manipulation.  The  Imncs  nf  (hv  apparatus  may  bi?  hidden  under 
L  muslin  or  pawtulioard.     By  attaching  a  ttipuring  box  to  the 


frame,  like  the  one  used  with  the  fluorOBcope,  the  osteoscope  can 
also  be  used  in  a  light  mom  (Fig.  12). 

As  mentioned  in  the  foregoing  chapter,  it  is  desirable  to  dis- 
tinguish hard  and  soft  tubes  from  those  of  mediiini  hardness. 
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It  a  tube  ehowB  the  bones  of  the  ot^leoscope  light  gray  and  trana- 
lucent,  it  is  of  est'essive  hardness,  the  contrasts  are  insignificant 
then,  and  it  is  practically  useless  for  Rontgen  examination.  Tubes 
(if  this  kind  lake  a  skiagraph  of  a  hand  in  one  second,  and  of  ii 
pelris  in  ten,  but  there  la  no  contrast,  the  image  being  blurred  and 
foggy.  Under  extraordinary  cirtni instances  they  may  be  used  for 
the  representation  of  metallic  foreign  bodies,  when  the  osseous 
Mructiircs  do  not  need  consideration.  Fig.  13,  for  instance,  illus- 
trates the  indistinct   skiagraph   of  a   lateral   dislocation  of   the 


■  elh 
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elbow-joint.  Tubes  of  this  kind  show  little  fluorescence,  and  if 
excessively  hard,  no  rays  arc  produced  at  all.  The  amount  of 
fluorescence  can  be  estimated  from  the  depth  of  shading  which 
is  given  to  the  lower  part  of  the  Riintgen  tube.    There  is  a  large 
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amount  of  secondary  rays  and  of  ozono.     The  epark  often  jumps 
around  the  tube. 

A  lube  of  medium  hardnese  if  the  tube  par  excellence.     It 
fihows  the  Iwines  of  thp  wrist,  especially  the  lower  radial  epipliysia, 

f 


grayish-black,  but  the  contrasts  are  marked  and  the  structures 
well  outlined.  Such  tntjes  are  especially  fit  for  the  representation 
of  thick  boneSj  and  of  renal  concretions.  The  fluorescence  finds 
its  expression  in  the  deeper  shading  of  the  globe.  There  is  exterior 
discharge  to  a  lesser  degree  Ihan  in  the  former  variety.  Therefore 
A  tube  of  this  degree  of  vacuum  cannot  Ix?  touched  without  receiv- 
ing a  shock.  The  picture  from  such  a  tube,  which  shows  the  bony 
structure,  is  illustrated  by  Fig.  14. 
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A  soft  tulio  eliows  Ihe  outlines  of  tlie  phalanges  and  the  meta- 
carpus black  and  the  soft  tissue  dark.  There  is  bright  fluorescence 
and  marked  contrast  on  the  screen.    But  the  denser  portions  of  the 


I 


bones  are  not  penetrated.     Therefore  tnlM^s  of  tliic  kind  produce 
cxeellcnt  skiagraphs  of  the  bones  of  tlie  hand  and  forearm,  but  are 
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not  powprfitl  cnoufih  to  represent  utruetural  detaili'.  A  skiagraph 
takon  willi  a  soft  tube  is  illiistrHteil  by  Fig.  15.  ExL'essively  aoH 
tubes  produce  violet  light  and  show  the  carpus  as  black  as  ink, 
no  contrast  being  recognisable  at  all.  Tubes  of  this  kind  can  be 
touclied  without  receiving  a  shock. 

The  various  degrees  were  also  iUustraled  by  the  author  in  hia 
publication  on  Tenontilis  and  Tenontothecitis.  New  York  Med- 
ical Journal,  April  27,  laoi. 

How  to  interpret  the  different  vacua  is  a\m  illustrated  practi- 


cally hy  the  simple  case  of  a  man  of  twenty-four  years  who  was 
shot  eleven  years  licfore  the  skiagraphs  N'o.  Hi,  17,  anil  IS  were 
taken.  Fig.  10  shows  a  very  faint  indication  of  the  presence 
of  the  hullel  in  the  os  magnuiu,  while  the  snuill  fragments  in  the 
carpus  are  recognisable,  a  low-vacuum  tube  having  been  chosen. 
The  hand  rested  on  the  palm.  The  bullet  being  near  the  dorsal 
surface  and  the  small  fragments  near  the  palm,  it  is  appreciated 
why  the  latter  are  recognised  in  spite  of  the  low  vacuum.  Fig.  1 7, 
also  taken  with  a  low-vacuum  tube  in  the  lateral  position,  was  ex- 


33  THK    HON'TGEN    RAYS 

poeed  ten  Boconda  longiT.  ll  shows  the  hullet  a  little  more  dis- 
tinctly. The  frngmentB  are  also  visible.  Fig,  18  was  also  lakeu  in 
the  lateral  pneitioo,  hut  this  time  a  tube  of  medium  hardness  was 
used.  This  accounts  for  the  distinct  representation  of  the  bullet  in 
Iho  OS  magnum,  from  which  it  was  extracte<i  after  being  niobilizefl 
by  the  chisel.  The  bones  appear  black  in  Figs.  1(5  and  IT,  wliili> 
Fig.  IS  appears  gray,  the  bony  structures  k'ing  indistinct.  The 
patient  wag  not  disturbed  for  eleven  years,  and  the  author  would 
not  have  advised  extraction  if  there  were  not  a  slight  inflamma- 


I 
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tory  process  induced  by  nn  injury,  which  caused  the  patient  con- 
siderable disturbance. 

By  cludying  tJie  three  skiagraphs  Ihe  Koat  of  the  bullet  was 
made  out  without  niensuring. 

The  Handling  of  Tubes  in  Connection  with  the  Wehnelt  In- 
termpter. — It  is  highly  recommended  to  have  a  number  of  tubes  at 
one's  disposal,  mo  that  fresh  tubes  can  always  he  used.  The  vacuum 
of  a  tube  is  affected  after  being  used,  therefore  it  is  desirable  to 
have  another  tube  on  hand  in  case  a  second  exposure  is  required. 
As  alluded  to  before,  the  success  of  a  Rontgen  examination  de- 
pends largely  upon  the  proper  dcp:ree  of  vacuum  and  the  time  of 
exposure.    The  cliaracler  of  the  current  can,  as  described  above. 
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nppro-ximatelj  Ix.'  L'stiiimtfd  by  the  apiwaniiu'i-  uf  ilio  tubul  iiylit. 
If  a  Weiiaelt  intiTriipter  is  employed,  it  iimy  be  soid  that  but  a 
slight  greenish  11  uoresciTfo  without  a  marked  division  of  the 
luminous  cone  is  noticed  if  there  be  an  undercharge.  There  may 
al«o  be  frequent  irregularity  in  the  interruption.  The  eause  may 
be  twofold.  Either  the  current  employed  is  too  weak,  or  the  mode 
of  self-induction  is  improper.  If  the  function  of  the  tube  appears 
to  be  regular,  but  if  the  current  is  too  weak,  a  slight  increase  of  the 
primary  current  is  indicated.  On  the  other  hand,  if  there  is  good 
tluorescence  and  normal  division,  but  the  induction  is  irregular, 
the  spark  length  of  the  tube  being  larger  than  the  one  produced 
by  the  self-induction  of  the  inductor,  the  latter  must  be  reduced. 

if  there  be  regular  but  weak  function,  which  doe.i  not  react  on 
a  stronger  current,  self-induction  is  insufficient,  the  wire  of  the 
Wehnelt  interrupter  not  projecting  far  enough.  This  condition  la 
remedied  by  increasing  the  current  and  by  lengthening  the  plati- 
num tip. 

If  there  be  an  overcharge  the  anticathodc  soon  begins  to  glow, 
thus  lowering  the  vacuum  bo  much  that  Ihe  tube  liecomes  practi- 
cally useless.  If  the  current  is  not  stopped,  the  anticathode  be- 
comes white  hot  and  a  hole  is  melted  through  (he  platinum,  while 
there  is  flickering  light,  ring  formation,  and  crepitation;  once  in 
a  while  there  arc  rays  of  great  power  of  penetration,  but  as  a  rule 
no  rays  arc  generated  at  all.  In  such  an  event  the  primary  cur- 
rent was  too  strong  or  the  platinum  tip  projocteil  too  far,  so  that 
ihc  sjinrk  Ixiaim-  too  thick. 

Biaphragma. — The  fact  that  the  current:-  are  not  unidirec- 
tional, sonielimes  even  the  whole  of  the  tube  liccoming  a  source 
of  the  Riintgen  rays,  has  given  an  impetus  to  the  crfnstruction  of 
lead  diaphragms,  which  do  not  permit  a  larger  amount  of  light  to 
pasB  than  the  rcprmluction  of  the  area  to  be  traversed  re(|uirert. 
Thus  the  injurious  secondary  rays  are  kept  off,  the  effective  cone 
of  light  only  being  projected  on  the  plate. 

Thick  portions  of  the  body  rcHecl  the  rays  dilfusely.  So,  for 
instance,  in  making  an  wtposnro  of  the  pelvic  nf  a  fal  individual 
each  muscular  portion  irradiates  the  whole  plate  individually,  m 
that  the  contrast  is  considerably  diminished.  The  fact  tlia)  soft 
tubes  are  least  apt  to  diffuse  the  rays  would  naturally  suggest 
their  exclusive  use.  But  their  small  power  of  penetration  makes 
them  unfit  for  representing  thick  layers. 
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The  introdndion  of  the  methodical  use  of  the  diaphragm  marku 
a  great  advniitc  in  the  Itontgon  toi-hni<|tio.     It  is  only  pusi^ible  by 
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these  means  that  the  stmctiirnl  detail^:  of  thicker  portimis  of  the 
body  can  be  well  reprodiieed.  Kspeuially  in  diagnostic  differentia- 
tion the  value  of  the  diaphragm  metiiod  is  immense.     Krrore,  ah 
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they  are  illustrated  in  the  ehapter  on  the  medico-legal  asiwcts  of 
the  Iliintgen  niys,  are  sinijjly  impossible.  Bone-fissuree  cannot 
eecape  detection. 
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The  original  diaphragm  con- 
sisted simply  of  a  sheet  of  lead 
into  which  a  hole  vae  cut.  Fig. 
19,  for  instance,  shows  a  dia- 
phragm of  a  diameter  of  2  inch- 
es, which  is  traversed  by  the  rays 
emanating  from  a  tuhe  placetl 
aliove.  Besides  the  rays  frc 
the  target  (do),  those  emanat-  ' 
iiig  from   the   tubal  wall  (66) 

s  the  hole  in  the  diaphragm. 
Tiius  a  certain  amount  of  dilfu-   i 
sion  is  still  produced.    To  obvi- 
ate   this,    tubular    diaphragms   I 
were  constructed  which  permit 
the  passing  of   the   focal   ray^ 
only,  those  emanating  from  the 
tubal  wall  Iwing  rscluded.    Fig. 
20  shows   the  principle  of  the   *''"• 
tubular    diaphragm,    which    is 
passed  by  the  focal  rays  (««),  while 
tubal  wall  {lib)  are  reflected. 

The  use  of  the  simple  form  of  a  lead  diaphragm  is  illustrated 
by  Fig.  21. 

Albers-Schocnhcrg  deserves  great  credit  for  having  constructed 
a  compression  diaphragm  (Fig.  22),  which  not  only  prevents  diiTu- 
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wion,  but  also  permits  inimobilizatinn  of  the  area  to  be  irradiati'tl 
by  compressiim,  a  decidwl  advantage  of  the  latter  also  consisting 
in  tlie  possibility  of  bringing  the  area  nearer  lo  the  photographie 
ptate.  The  coiuprussion  also  has  the  great  advantagf  that  all  ex- 
posures are  taken  at  the  same  distance  of  the  tiilKj  from  the  surface 
of  the  Iwfly-    Thup  an  exact  standardization  is  guamnteed,  and  the 


n 


perspective  always  remains  the  same.  Tlie  elaborate  metallic  com- 
pression-diaphragm illufitrat^Kl  by  Figs,  S3  and  24  is  movaiilc  in 
any  dirwtiou.  Its  diameter  is  proportional  to  the  size  of  the  skia- 
graph to  be  made.  Tubes  provided  with  varioue  diameters  are 
therefore  rccommendable.  In  general,  however,  a  diameter  of  4 
inches  is  desirable.  Even  in  fat  persons  structural  details  can  be 
obtained  with  tliis  apparatus. 
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No  perfect  Rontgen  outfit  can  be  without  a  compression  dia- 
phragm nowadays,  the  only  drawtMck  being  that  the  splendid  appa- 
ratus of  Albers-SchiinbtTjt  is  extraordinarily  high  priced.  The 
author  hns  therefore  devised  a  simple  movable  tube  (Figs.  25,  26, 
27,  and  28),  which  is  portable  and  can  I>l'  faHtened  to  any  table, 
and  practically  answers  the  same  purpose.  It  prevents  diffusion 
and  ]iermits  of  immohilization  and  rampn-ssinn.  Its  cheap  price 
places  it  within  the  reach  of  every  physician.'  (The  upper  margin 
of  the  tube  of  the  diaphragm  must  be  wider  than  it  ap[)cars  on  the 
illustrations.)    The  tube  can  be  made  in  three  diameters  of  various 


'  Tlio  apjiaratus  is  made  bv  Frioilrich  Drilll  of  llekk'llicrg. 


CHAPTER    III 

FLUOROSCOPY 

The  Field  of  Fluoroscopy  (R'dntgoscopy). — In  the  introduc- 
tion, page  1,  it  is  described  that  tlie  rays  in  falling  upon  a  screen 
which  is  covered  with  fluorescing  sitlts,  sucli  as  tungstate  of  cal- 
cium or  j)hitinocyanide  of  barium,  cause  fluorescence  on  it.  The 
human  hand^  for  instance,  if  placed  between  the  tube  and  a  screen 
evenly  covered  with  one  of  the  fluorescing  siilts,  shows  the  condition 
of  its  bones.  Even  the  soft  tissues  can  be  distinguished  to  some 
extent.  There  are  many  other  salts  fluorescing  under  the  Kontgen 
rays,  but  up  to  the  present  day  the  j)latinocyanide  of  barium,  as 
it  was  flrst  used  by  Hontgen,  has  ])roved  to  be  the  best  fluorescing 
material.     It  gives  a  yellovvish-gre<'n  and  brilliant  fluorescence. 

The  use  of  the  fluorescing  screen  is  facilitated  by  attaching  it 
to  a  suitable  framework  formed  like  that  of  a  stereoscope,  the 
body  of  which  is  of  a  tapering  form.  The  large  end  of  such  an  in- 
strument, generally  called  ffuoroscope,  contains  a  piece  of  card- 
board on  the  inner  surface  of  which  the  fluorescent  salt  is  distrib- 
uted, while  the  small  end  of  the  apparatus  has  two  apertures 
formed  in  such  a  manner  as  to  fit  over  the  eyes  of  the  operator. 
The  pasteboard  is  liable  to  contamination  and  injury  if  suppitrnt- 
ing  or  wounded  areas  must  be  examined.  In  such  cases  it  is  advis- 
able to  cover  it  with  a  non-absorbent  material  which  permits  of 
sterilization,  such  as  verv  thin  sluH?t  celluloid,  for  instance.  If 
used  during  a  surgical  operation,  the  hood  should  also  be  covered 
with  a  material  which  can  be  sterilized.  Hard  rubber  may  be  used 
for  this  purpose.  For  examining  the  largest  parts  of  the  body 
the  screen  should  have  a  dimension  of  about  12  to  18  inches. 

For  examination  with  the  screen  a  room  must  Ix?  chosen  which 
can  be  darkened  at  will.    If  there  is  colour  sensitiveness  for  green, 
the  operator  will  find  the  tungstate  fluoroscope  more  satisfactory 
than  that  of  the  barium. 
40 
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A  rough  skelcli  may  bo  obtuiiied  (ri>in  ihe  isuryuii  Uy  tiimply 
tracing  (Kit!- ^!')- 

The  ttJvnntaj^ct!  of  the  sLTt'tm  are  nbvioiis.  In  fhe  first  place, 
there  is  no  nwecKity  for  a  previous  exposure,  anil  the  ilevelopnient 
of  a  photographic  plute,  as  in  skiagraphy.  Secondly,  the  irradiated 
area  can  be  exuniined  while  it  is  in  action.  Thus  the  mutionfi  of 
the  joints,  the  larynx,  the  hy- 
oid  bone,  furthermore  the  pul- 
sation of  the  heart,  the  lungs, 
the  diaphragm,- etc.,  can  be 
thoroughly  studied.  Espe- 
rinlly  the  continuous  motions 
of  heart  and  lungs  are  an  im- 
pediment for  distinct  skia- 
graphy, while  they  are  a  direct 
aid  in  diagnosis  if  watched  by 
the  screen.  The  excursions  of 
the  diaphragm  during  inspira- 
tion and  expiration  can  be 
noted  and  measured. 

A  fluoroscopic  examination 
should  also  precede  the  skia- 
graphic  exposure  aa  a  kind  of 
preliminary  survey.  This  is 
especially  important  in  fract- 
ures and  dislocations,  since  it 
calls  attention  to  the  seat  of 
the  injury.  II  furthermore 
determines  the  best  position 
of  the  limb  for  proper  fixa- 
tion during  skiagraphic  espo- 
Bure,  so.  for  instance,  that 
angle  of  Hcxion  or  extension  ii 
he  brought  out  best  on  the  plate. 

This  shows  the  greater  important*  of  fluoroscopic  examination 
in  internal  medicine,  while  in  surgical  practice  its  usefulness  is 
limited  liecausc  of  the  production  of  the  numerous  fluorescing 
impressions,  which,  by  succeeding  each  other  with  great  rapidity, 
are  apt  to  deceive  the  human  eye  wherever  the  features  of  the  lesion 
are  not  distinctly  marked. 


Fia  ati.— Tiuciso  Apparatus, 


I   which  the  injured  |>ortion  can 
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incd  on  a  photographic  plate  (skiagraphy)  is  therefore  to  be  pre- 
ferred as  a  rule. 

In  thin  areas  of  the  body,  however,  like  the  hand,  projectiles 
or  needle-fragments  are  so  well  shown  by  the  screen  that  a  skia- 
graph is  a  mere  luxury  as  a  rule.  Fluoroscopy  also  permits  the 
examination  of  an  extremity  while  it  is  turned  in  various  direc- 
tions.  The  superficial  localization  of  foreign  bodies  is  facilitated, 
as  it  is  ascertained  whether  it  is  sitmited  in  front  or  behind  a 
bone,  etc. 

But  in  making  a  thorough  examination  of  the  thigh,  the  shoul- 
der, and  the  large  cavities  of  the  body  for  foreign  bodies,  Huoros- 
copy  should  not  be  relied  uj)()n.  Fractures  are  recognised  by  the 
screen  only  if  there  is  displacement.  But  if  the  fragments  re- 
mained in  apposition  the  fragment  line  is  indistinct.  If  it  must 
simply  be  ascertained  through  a  plaster-of-Paris  dressing  whether 
the  fragments  are  in  exact  apposition  after  reduction,  fluoroscopic 
examination  is  suiHcient  as  a  rule,  since  it  is  not  necessary  to  see 
the  fracture  line  then.  The  salient  point  is  simply  to  verify 
whether  the  bones  were  reductnl  in  the  proper  direction.  (Com- 
pare Chapter  XV  on  Fractures.) 

In  some  forms  of  dislocation  the  screen  gives  ample  informa- 
tion. Dislocation  of  the  shoulder-joint,  for  instance,  may  be  recog- 
nised at  once  on  the  screen,  while  the  result  of  the  ])alpatory  exam- 
ination was  rendered  uncertain  by  the  presence  of  a  large  bloody 
effusion.  On  the  other  hand,  the  dislocation  of  a  small  bone,  like 
the  radical  head,  in  so  complicated  a  joint  as  that  of  the  elbow  is, 
may  be  overlooked  or  misinterpreted  on  fluoroscopic  examina- 
tion. In  dislocation  of  the  hip  fluorosco])y  must  also  not  be 
trusted.  The  same  can  be  said  of  the  detection  of  concretions  and 
of  the  diseases  of  the  teeth  and  the  bones  as  they  are  described  in 
Chapter  VI  and  XIIT. 

As  a  rule,  hard  tubes  should  not  be  employed  for  screen  work 
on  account  of  their  great  penetrating  power,  which  permits  but 
little  contrast.  Soft  tubes  give  the  best  fluoroscopic  differentia- 
tion. Especially  in  studying  the  thoracic  organs  this  kind  of 
tubes  should  be  chosen.  If  thicker  portions  of  the  body  must  be 
examined,  tubes  of  medium  hardness  are  required.  The  mobility 
of  the  tube  is  a  condition  sitie  qua  non  in  fluoroscopic  examina- 
tion. The  tube-holder  nmst  ix3  so  arranged  that  the  tube  can  be 
turned  in  all  directions.     The  author's  diaphragm,  as  described 
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on    page    30,    is   also    uxtroTivIv    useful    for    drtailnl    olisi 
in  fliiorosiTOpy.     .\ii  ii(U;niliiL'r  "f  tliiiiii.,;io|.\  rinl  (o  lie  ui 


Fig.  30. — O  rt  hod  unit «  phi 


mated  is  its  cheapness.  A  disad vantage  of  the  screen  for  patient 
and  physician  is  the  necessity  of  long  exposure,  which  may  once 
in  a  while  result  in  dermatitis. 
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Orthodiagraphy. — The  faft  tliat  llii?  nht'  of  ail  ekiagniphB  is 
Inrm'r  tliun  tliat  of  the  nbjects  lliuy  rL'pri?8(?nt,  led  to  the  (.'Oiistrm;- 
tioti  of  nrthocliugi'a[ihii.'  apparatus,  hy  the  aid  of  which  tlii'  L-xact  size 
of  a  body  is  determined.  Levy-Dorn,  Moritz,  Hirachmann,  and 
nthtTs  have  construeted  useful  upjmratus  of  thit  kind.  The  ortho- 
diagraph made  hv  HirsehiiiaDn  pormitu  dircet  tracing  by  the  aid  of 
a  movable  Bcrwu  {compare  Fig.  30),  The  measuring-stand  devised 
by  HuSmann  (Fig.  31)  has  also  come  into  favour.    Its  main  prin- 


^B  ciple  consists  in  the  construction  of  registering  wire  screens  which 

^^  can  be  moved  in  various  directions.    Apparatus  of  this  kind,  how- 

^H  ever,  permit  only  of  measuring  the  shadow  of  the  foreign  body, 

^H  while  its  natural  size  must  be  guessed  at. 

^H  Donath's  modification,  which  allows  the  movement  of  the  tube 

^^  above  a  millimetre  scale,  the  tube  being  placed  perpendicularly  at  a 

measured  distance,  gives  very  nearly  the  exnct  size  of  a  forei5,'n 

body. 


CHAPTKR    IV 
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Skiagraphy  (Eontfography).' — As  previously  stated,  skiag- 
rajiliy  is  Uiscii  im  tlic  i)iiot(i>:i';iphic  effects  which  are  produced  by 
tile  Wintgeii  rays.  Its  main  advantages  are  the  possibility  ot  per- 
manently retaining  and  recording  the  shadow  thrown  on  the  sen- 
sitized plate.  In  fact,  structural  details  can  be  shown  exactly  on 
the  photogruphie  plate,  and  it  is  the  skiagraph  only  whieh  permits 
the  thorough  study  of  the  various  features  of  a  lesion.  Its  com- 
parison with  the  normal  skeleton  will  make  the  abnormalities  evi- 
dent at  once,  and  will  help  the  physician  to  a  thorough  judgment  of 
the  case.  In  addition,  the  value  of  a  skiagrapli  for  future  infor- 
mation— especially  in  ease  of  compliealed  fracture  for  forensic 
purpiises — should  not  In?  underestimated.  Therefore  whenever 
exactness  of  result  is  desired,  fixation  on  a  photographic  plate  is  to 
be  preferred.     The  photographic  tit-hniijue  eau  easily  be  learned. 

It  is  well  knowni  that  if  silver  is  C'ombined  with  bromine  or 
chlorine,  bromide  or  chloride  of  silver  is  formed.  This  combina- 
tion has  the  properly  of  l>eing  sensitive  to  light,  and  the  eliem- 
ieal  deconi  posit  ions  taking  place  while  it  is  exposed  to  the  light 
cause  a  change  of  colour.  For  proper  utilization  in  photography 
the  salts  of  silver  are  mixed  with  hard  while  gelatin.  On  a  sur- 
face consisting  of  either  glass  or  pajtcr  or  celluloid  this  composi- 
tion is  spn'Hil.  thus  eimstituting  what  is  called  a  sensitive  plate 
or  paper  or  fllm.  The  image  reeeiverl  by  the  wnsitive  plate  or 
film  is  invisible,  and  must  be  treated  by  a  peculiar  chemical  proc- 
ess, called  devfiopmeiit ,  in  order  to  bring  it  nut.  The  developing 
process  of  a  skiagrnphic  plate  is  practically  the  same  as  that  of 
an  ordinary  photographic  plate  exposed  to  sunlight.  There  is  no 
doubt  that  the  analomical  knowledge  of  a  physician  makes  him 
more  fit  to  develop  ihe  important  parts  of  a  plate  properly.    It  is 

'  Tlie  iiiilhor  oliji'i'tfi  to  Ihp  niiU'h-tiivoiiruil  espresgiou  "mihography," 
which,  ns  many  olber  mndurn  terms  coiislructeil  liy  viulctit  wi>nl-cuin{NiHen, 
is  ft  hybrid. 
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a  great  advantage  besides  if  the  physician  is  able  to  develop  the 
plates  himself,  since  he  learns  the  result  at  once,  while  the  sending 
of  a  plate  to  a  photographer  involves  a  great  loss  of  time.  A  busy 
physician  should,  however,  have  the  services  of  a  well-trained  as- 
sistant, who  does  the  tedious  work  of  developing  under  his  super- 
vision. If  within  reach,  a  learned  photographer  should  be  engaged 
for  that  purpose,  since  a  physician  seldom  learns  to  master  all  the 
minute  details  of  the  delicate  art  of  photography. 

The  plates  are  the  most  important  requirements  for  photo- 
graphic work.  For  skiagraphic  purposes  special  plates  are  gener- 
ally used.  Some  manufacturers  furnisli  specially  prepared  plates 
which  are  separately  wrapped  and  sealed  in  black  and  in  yellow 
envelopes.  But  while  it  is  very  convenient  to  have  the  "  individ- 
ually wrapped  plates ''  ready  for  immediate  use,  it  must  be  remem- 
bered that  the  wrappers  affect  the  sensitized  surface,  and  conse- 
quently injure  their  keeping  qualities.  They  are  therefore  not  to 
be  riK'om mended.  All  these  plates  are  extremely  sensitive  and 
slightly  radioactive.  They  must  therefore  be  well  guarded  against 
injury  by  too  strong  a  light  while  developing,  or  l)y  traces  of  dif- 
fused light  entering  the  dark  room  or  the  envelope,  lens,  or  camera. 
As  the  object  to  be  skiagraphed  must  rest  on  the  film  sid(»,  it  is 
important  to  ascertain  before  the  exposure  which  is  the  film  side. 
In  holding  the  film  against  the  red  lantern  light  its  dull  appear- 
ance becomes  evident,  while  the  plain  glass  side  shines.  But  even 
this  kind  of  light  should  not  be  trusted  too  much ;  consequently 
the  test  had  better  be  made  by  the  touch.  A  practised  finger  will 
ascertain  at  once  which  is  the  sensitive  side.  In  case  of  doubt, 
however,  the  moistened  finger  may  carefully  touch  the  corner  of 
the  plate,  which,  if  covered  by  the  film,  will  feel  sticky.  It  should 
also  not  be  forgotten  that  perspiration  of  the  hand  leaves  marks 
and  spots  on  the  ])late. 

The  developing  of  the  plate  must  be  done  in  a  dark  room,  if 
possible  of  ample  size.  Moisture  as  well  as  heat  spoil  the  plate. 
It  must  not  be  situated  too  near  the  room  in  which  the  Rontgen-ray 
apparatus  is  placed,  because  the  rays  nuiy  ])enetrate  the  door  and 
even  the  walls,  thereby  influencing  the  plates  in  their  boxes. 
There  must  be  an  abundant  supply  of  water.  A  sink  about  5  inches 
deep  and  3  feet  square,  consisting  of  wood  and  lined  with  zinc, 
should  be  placed  in  front  of  2  or  3  faucets.  A  grating,  on  which 
the  developing  trays  are  set  up,  must  be  above,  and  a  table  which 
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eervefi  for  chemical  maiiipulutioii  and  the  mixing  of  develoi>ers, 
etc.,  near  hy.  Shelves  for  storing  the  hotlles,  which  eontaia  these, 
are  placed  above  this  tabic. 

The  darlt-rooni  lanleni  also  deserves  thorough  attention.  Ruby 
light  16  recommended  as  the  beat  "  dark-room  light."  As  alluded  to 
above,  it  is  used  while  the  plates  are  taken  from  their  boxes  and 
put  into  a  photographic  envelope  or  into  a  plate  holder,  nr  during 
the  process  of  developing.  Ae  it  is  described  in  Chapter  XVIII,  on 
the  Chemical  Actions  of  the  Riintgen  Rays,  red  and  yellow  colours 
affect  the  sensitiveni-ss  of  the  plato  very  much  less  than  green, 
blue,  or  violet.  This  lack  of  sensitiveness  to  red  light  is  utilized 
in  the  proccse  of  handling  and  ntudying  a  sensitized  plate.  But 
while  being  the  least  actinic  light— that  is,  while  affecting  it  the 
least — even  red  light  produces  slight  changes  after  a  long  exposure. 
It  is  advisable  therefore  to  study  the  plates  at  a  distance  from  the 
ruby  light,  as  there  is,  in  fact,  no  light  which  is  aksolutely  safe. 
As  the  source  of  light,  electricity  is  far  preferable.  But  gas  and 
kerosene  may  also  be  used. 

By  developing  the  plair — that  is,  by  producing  the  latent  image 
with  the  aid  of  a  chemical  solution,  called  developer — the  silver 
salts,  which  had  been  influenced  by  the  rays  during  ex|>ogure,  are 
reduced.  The  areas  not  affected  by  the  light  will  not  be  affected  ■ 
by  the  developer,  while  those  acted  upon  by  the  light  show  more 
or  less  opacity  in  proportion  to  the  degree  of  influence.  Thus  the 
brightest  areas  appear  the  darkest,  therefore  the  image  is  called  a 
"  negative." 

Among  the  various  tli-rrloprrs  recommended  may  he  men- 
tioned hydrochinone,  hydroehinone-eikonogen,  and  metal-hydro- 
powder.  The  latter  seems  fit  especially  for  short  exposures.  Some 
firms  produce  these  chemicals  in  tablet  form,  which  is  rather  com- 
modious for  a  novice. 

Very  large  plates  should  lie  immersed  in  water  before  the  de- 
veloper is  used.  The  strength  of  the  developer,  which  is  mixed 
with  cold  water,  should  be  moderate.  During  the  hot  weather  the 
developer  must  he  more  diluted  and  cold,  while  it  may  l)e  stronger 
and  warmer  {70'  V.)  during  the  cold  season.  Too  warm  and  too 
strongly  alkaline  developers  cause  stains  and  fog  on  the  plate. 

After  the  mixture  is  properly  prepared  it  is  poured  into  a 
hard-rublier  tray  and  the  plate  is  phiced  in  it  with  the  film  side  up. 
The  developer  must  at  once  cover  the  plate  all  over.    If  the  plate  is 
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roekod  then  from  side  to  side  for  about  three  minutes  the  image 
appears.  The  roeking  can  be  done  automatically  bv  using  a  motor. 
Gocht  has  constructed  an  ingenious  apparatus  in  connection  with 
an  accumulator  which  answers  the  purpose  well. 

Then  the  plate  remains  in  the  solution  for  another  two  min- 
utes until  it  appears  dark  and  the  image,  has  nearly  entirely  dis- 
appeared. Sometimes  it  may  last  as  long  as  twenty  minutes  until 
a  sufficient  amount  of  density  is  reached.  If  there  is  a  lack  of 
clearness,  a  few^  drops  of  a  10-per-cent  solution  of  bromide  of 
potassium  should  be  added.  Thus  we  stn?  that  the  process  of  devel- 
oping often  requires  considerable  loss  of  time.  It  may  therefore 
well  be  undertaken  by  an  intelligent  servant.  The  plate  shcmld  not 
be  studied  too  frequently  during  development,  and  must  not,  as 
demanded  above,  be  brought  nearer  to  the  ruby  light  than  a  dis- 
tance of  one  foot.  In  studying  it,  its  film  side  must  be  turned 
towards  the  lantern. 

If  there  should  have  IxK'n  overexposure,  the  plate  must  be 
thoroughly  washed,  and  may  then  be  finished  with  a  bromo-hydro- 
chinone  developer.  But  if  underttmed — the  details  not  Inking  dis- 
tinct— a  fresh  developer  must  te  used.  Then  the  plate  is  immersed 
in  a  tray  containing  water  to  which  some  sul])hite  and  carbonate 
of  sodium  have  l)een  added,  and  is  left  in  this  solution  until  the 
details  come  out  more  clearly.  The  same  procedure  may  be 
repeated  if  the  image  does  not  apjiear  to  be  satisfactory. 

If  the  condition  of  the  development  harmonizes  with  that  of  the 
exposure  no  correcting  steps  arc  necessary,  and  the  plate  is  simply 
taken  out  of  the  trav.  It  is  inserted  in  a  trav  which  contains 
fresh  water,  or  it  may  be  held  under  the  faucet,  a  g(*ntlc  stream  of 
water  being  permitted  to  wash  off  the  developer.  It  is  this  second 
hard-rubber  tray  which  contains  a  solution  of  hyp()sul|)hite  of 
sodium.  After  the  plate  has  remained  in  this  solution  for  about 
four  minutes  its  light  colour  w\]\  change  into  black.  Now  the 
image  is  regarded  as  fixed,  and  the  plate  may  be  exposed  to  light 
without  being  injured. 

The  process  is  completed  by  washing  the  plate  in  running  water 
for  thirty  minutes,  and  then  setting  it  upon  a  stand. 

The  details  of  instruction  regarding  the  properties  of  various 
developers  are  best  studied  in  the  guiding  prescriptions  given  with 
the  developers  by  each  firm.  Recently  Albers-Schonberg  recom- 
mended the  so-called  "  stand  developing ''  with  glycon  as  the  best 
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iiiolliml  for  tikiagrn]ihi(.-  work.  TIil-  [jliito  is  iTiimursi'il  in  the  glvoon 
developer  for  flftocn  to  sixty  mimitt's,  being  itiBjiected  every  ten 
minutes,  until  it  appears  satisfnetory.  Then  it  is  well  washed 
and  kept  in  the  fixation  tray  for  fifteen  minutes. 

Fogpy  neg<itives  may  aoraotimcB  be  caused  by  a  deeonipostid 
developer,  or  by  one  containine;  too  niucli  earl>onate  of  sodium  or 
potassium  without  bromide.  Weak  nejsatives  with  distinct  details 
in  the  shadows  are  produced  either  by  oviTcxpnsure  nr  by  too 
weak  a  developpr. 

Orvrc-xposvre  is  at  once  recognised  by  the  quic-k  and  simuUnne- 
nus  appearance  nf  the  image  over  the  whole  plate  and  its  lack  of 
contrast.  It  disappears  just  as  rapidly,  leaving  a  dark  veil.  The 
sensitiveness  of  the  photographic  plate  being  alTeeted  too  long,  too 
much  detail  is  produced  in  the  shadows,  and  consequently  the  dif- 
ference between  the  highly  lighted  and  shaded  areas  is  small.  Weak 
negatives  with  clear  siiadows  indicate  underdevelopment.  Too 
strong  negatives  with  distinct  shadows  indicate  underesposure. 

Underexposure  is  recognised  by  the  slow  and  difficult  appear- 
ance of  the  image.  The  latter  is  transparent  and  shows  only 
general  outlines.  The  highly  lighted  areas  come  out  first.  There 
is  too  much  contrast  in  fact.  The  sensitiveness  of  the  photo- 
graphic plate  was  not  aftected  long  enough  to  be  impressed,  there- 
fore blank  areas  are  left  which  should  have  shown  atruetural  de- 
tails. After  a  normal  exposure  the  various  areas  appear  in  the 
order  of  their  individnal  transparency. 

If  the  plate  is  insufficiently  developed  it  may  be  strengthened 
by  a  so-called  itilenmfi/ing  solution.  The  plate  may  be  immersed 
in  a  solution  tray  containing  the  following:  Water,  20  ounces; 
bichloride  of  mercury,  ammonium  chloride,  i  ounce  each.  The 
tray  is  rocket!  until  the  image  is  thoroughly  white.  After  being 
removed  from  the  solution  the  pinte  is  washed  for  thirty  minutes, 
anil  then  bathed  in  ammonium  chloride  (W  ounces  of  water  con- 
taining }  ounce  of  the  ammonium  chloride).  Then  it  is  washed 
over  again,  and  finally  immersed  in  a  solution  of  ammonia  (1 
drachm  of  ammonia  water  to  8  ounces  of  fresh  water)  till  the  whit- 
ish appearance  has  changed  into  dark.  Another  washing  for  five 
minutes  may  finish  the  process,  which  is  often  overdone,  the  skia- 
graph then  txM^nming  trnnsparent.  In  such  an  event  the  density 
may  be  reduced  again  by  placing  the  plate  in  a  reducing  solution, 
lifter  it  is  soaked  in  water  for  about  half  an  hour.    A  useful  solu- 
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tion  of  this  kind  eonsiRts  of  10  ounces  of  fresh  water  containing 
100  grains  of  ammonia-persulphate. 

The  proper  tints  of  the  light  and  dark  shades  are  obtained  by 
producing  a  positive  print.  Some  of  the  finer  details  of  the  plate 
are  lost  in  this  process.  The  positive  can  be  made  on  glass,  cellu- 
loid, or  paper  coated  with  an  emulsion  of  albumin,  collodion, 
or  gelatin  in  which  silver  chloride  is  incorporated.  If  put  on 
paper,  it  is  customary  to  simply  call  the  positive  a  print.  Paper 
of  this  kind,  called  printing  paper,  is  placed  in  a  printing  frame 
with  its  face  on  the  photographic  plate  and  is  pressed  towards 
it  by  a  spring  clamp  in  the  back  of  the  frame.  The  glass  in 
the  frame  must  then  be  reached  by  the  sun  at  a  right  angle. 
The  time  required  for  printing  depends  upon  the  time  of  the  day 
and  the  year,  and  the  density  of  the  image.  If  exposed  to  bright 
sunlight  the  printing  may  not  last  longer  than  five  minutes.  It 
must  be  continued  until  there  is  a  toiie  which  is  slightly  darker 
than  the  one  expected  for  the  final  print.  The  fixing  of  the  print 
is  done  virtually  in  the  same  manner  as  that  of  the  plate.  The 
proper  formulas  are  always  sold  with  the  paper.  After  Ix^ing 
taken  out  from  the  fixing  bath  the  print  is  washed  and  fixed. 
Finallv  it  is  washed  in  running:  water  for  about  an  hour.  In  a 
good  skiagraphic  print  the  dense  areas  are  shown  in  a  dark  tone. 

Stereofluoroscopy  and  Stereoskiag^phy. — A  skiagraph  being  a 
map-like  reproduction  of  tissues  naturally  does  not  show  any 
de])th  or  ])erspective.  So  it  neither  gives  any  information  on 
the  dimensions  in  the  depth  nor  on  the  relations  of  the  individual 
bones  to  each  other.  Stereofluoroscopy  was  introduced  by  Elihu 
Thomson  by  switching  the  secondary  discharge  of  the  induc- 
tion coil  from  one  Rontgen  tube  to  another  by  a  revolving  switch 
arrangement. 

The  distance  tetween  the  tubes  and  their  relation  to  the 
screen  must  l)e  so  arranged  that  no  distortion  of  the  shadows  oc- 
curs. By  means  of  this  mechanism  the  space  relations  can  be  esti- 
mated so  that  foreign  bodies  can  be  located.  The  reduction  of 
bone  splinters  may  also  he  controlled  in  this  manner.  Weigel  and 
Johnson  constructed  excellent  modifications  of  the  Wheatstone 
stereoscope.  Weigel's  instrument  permits  of  varying  the  intensity 
of  the  light  as  the  distance  of  the  lamp  is  shifted  from  the  negative. 

With  the  methodical  introduction  of  stereoscopy  into  Riint- 
gen  practice  by  Hildebrand  and  Kuemmell  new  information  was 
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obtained.  The  prindple  of  ordinary  stereoscopip  photography  con- 
siete,  like  in  stereo fluorogcopy,  in  a  Bysteni  by  which  two  exposures 
of  the  Banie  object  can  be  made  in  two  dilTereiit  positionR.  IE  the 
views  oblainod  from  these  positions  are  rombined  by  a  reflecting 
or  refracting  apparatus,  the  parts  stand  out  in  their  nutiind  rela- 
tionship. 

In  order  to  be  able  to  take  two  skiagraphs  of  Dip  same  area, 
the  arrangement  of  tlio  plates  must   be  such  thiit  lliey  oin  be 


changed  without  altering  it.  The  plate  must  then  be  inarketl  for 
registration.  The  moiliis  opf.rnniii  consists  in  placing  the  patient 
upon  a  table  or  couch  to  the  sides  of  which  two  uprights  and  a 
erops-piece  art-  fastened.  The  hitter  is  provided  with  a  clip  wliieh 
hohls  the  tnljo  so  that  it  can  slide  along  it  in  either  direction. 
Over  a  square  frame  placed  in  the  opening  which  is  cut  through 
the  cenire  uf  the  examining  table  a  sheet  of  vpllum  in  stretched. 
The  distance  of  the  tube  from  the  area  to  Ite  examined  should 


r 
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amount  to  about  15  inclies;,  whily  that  of  tlio  two  positions  of  the 
anode  should  he  3.    Across  the  velluin  ant)  parallel  to  the  gradu- 
ated crosa-har  two  thin  wires  are  also  strainet]  and  graduated.    The 

h'lo.    ;i3.— FiiACTUBR    OP    Femoral   DuPHYWg.  bhowing   Anoi-i.«u   Depuhmiti 
(AsTGHluu  ViKW).    (fiomfoie  Pig.  St.) 

rentre  of  llie  skiagraphic  plate  must  he  vertical  underneiith  the 
Felluni.    After  the  skiagraph  i»  made,  the  plate,  without  altering 
the  poeition  of  the  [Miticnt,  is  inserted  and  the  dip  run  back  till  it 
maketi  a  bait  at  the  other  sliding  piece.    The  :ianie  tube  is  used  iind 
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the  same  length  of  cxpoMure  givun.  HiMflirnm!  (Fig,  '-i-i)  l'oii- 
struc'ted  a  stereoscope  which  permits  skingraphing  on  one  plate. 
One-half  of  the  glass  plalo  is  (.■overod  with  a  thin  plate  of  lead, 
which  does  not  permit  penetration  by  tlie  rave.  After  the  exposure 
is  coniplcted  the  photo- 
graphic plate  iw  shifted 
forwanl,  and  its  exposed 
area  is  eovereil  with  tlie 
lend    plate.      Then    the 

ratliatcd.  By  adding  a 
sliding  mechanism  Al- 
bera  Schonherg  has 
modi  tied  his  comprrs- 
sion  diaphragm  in  sui-h 
a  manner  that  it  can 
l>e  utilized  for  stiTco- 
scopic  skiagraphy. 
Houtii 


often  enahles  the  sur- 
geon to  locale  a  liu!h>t, 
as  in  the  caw  illus- 
trated liy  Fig.  111.  or 
bone  fragtiieuts,  as  in 
the  cases  illustrate.)  l>v 
Figs.  S.t  and  :)t.  They 
show  the  overlapping  of 
the  fragments  of  the  (>.•- 


Imv  of  , 


years  f 


c-ks  afl.T 


the     injury.      The     fact  mowibu  OviRL.wsoof  KKtoxiMB  (Don- 

that  the  end  of  the  up-  »*i.  Vim).    (Com|«o  Fig  8a,) 

[XT     fragment     appears 

h-ss  translucent  than  the  lower  indicateti  that  the  latter  waa  ni-ar 
the  plate — that,  in  other  words,  it  was  situated  at  the  outer  side 
of  the  thigh.  As  to  details  of  history,  see  t'hapter  XVI.  Fig.  35 
ri'pri-si-nt.-i  a  couiiti-riiarl. 

In  Imlh  instan.'es  bloodless  re-frocture  was  sueccsefully  done. 

Foreign  Bodie*.— Wl'ilc  tl  is  easy,  as  a  rule,  to  recogiiist-  for- 
eign iHtdies  by  the  strei'n  a^  well  as  by  skiagraphie  exposure,  the 


r 
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(it-term illation  of  their  position  is  aometinics  very  difficult.  For 
locating  thu  position  of  foreign  bodies  more  than  a  hundred  meth- 
ods are  advised.  Most  of  them  are  ingenious  but  soinowfiat  com- 
plicated for  practical  upc.  They  are  all  hailed  upon  similar  prin- 
ciples. The  wire  letters  U!«d  by  the  author  for  registration  may 
serve  as  landmarkfl  in  a  simple  manner  by  being  attached  by 
means  of  adhesive  plaster  to  the  region  of  the  body  to  be  irradiated, 
after  it  has  first  been  marked  with  the  skiagraphic  pencil.    Wire 


letters  may  also  be  placed  on  thi.'  plati'  just  Iwlow  a  womul  civ  a 
scar,  indicating  the  entrance  of  a  foreign  body.  If  tSierc  is  a 
wound  sinus,  a  probe  may  lie  introduced  as  far  as  it  is  possible. 
Thus  the  extent  of  abscess  cavitifs  may  be  ascertained  (Fig,  55). 
Fig,  H6  illustrates  the  arm  of  a  man  of  twenty-eight  years 
who  was  shot  three  years  before  the  skiagraph  was  taken,  and  who 
since  had  suffered  from  the  symptoms  of  pressure  on  the  median 
nerve.  Two  expowures  were  made,  one  on  the  flexor  area,  another 
on  the  extensor  side.     In  proportion  to  an  angle  of  90  degrees 
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four  motallif  letters  were  altailiL'd  ut  i-iiual  intervals  to  the  surface 
of  the  arm  by  adhesive  plaster,  A  illustrating  the  anterior,  P  the 
posterior,  /  the  interior,  and  E  the  exterior  aspect,  as  showit  by 
the  skiagraph.  The  point  of  recognisable  attachment  was  made  at 
the  iategumcnt  before  by  marking  them  with  tiitriite  of  silver. 
The  comparison  of  the  various  diameters  revealed  the  location  of 
the  bullet,  which  was 
extracted  under  local 
anient hesi a.  The  bul- 
let, on  account  of  hav- 
ing struck  the  bone, 
had  assumed  a  flat- 
tened shape. 

For  foreign  bodies 
which  can  be  seen 
best  in  one  direction 
only,  as,  for  instance, 
needles  buried  in  the 
foot  or  in  the  hand, 
Shenfon  (Guy's  Hos- 
pital, London)  sug- 
gested the  following 
method: 

"The  surface  nf  the 
palm  of  the  hand,  for 
example,  is  held  in  di- 
rect contact  with  the 
screen,  seeing  that  the 
screen  and  anode  in 
the  tube  are  as  nearly 
parallel  as  possible. 
When  the  needle  and 
bones  are  seen  dis- 
tinctly, sway  the  screen  and  hand  from  ; 
change  in  relation  of  bones  and  needle. 
image  of  whichever  is  farthest  from  you  and  from  the  surface  of 
the  screen  will  move  the  faster.  If  llie  needle  moves  across  the 
bone,  its  position  is  deeper  than  the  bone:  if  the  hone  moves  across 
the  needle,  the  latter's  position  must  be  between  the  surface  and 
the  hnnc. 


Fio.  KB.— Loc*nziTi( 
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de  to  side  and  note  the 
It  is  evident  that  the 
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**Should  the  needle  appear  stationary,  place  a  pointer  against 
the  image  on  the  screen  and  ascertain  whether  it  moved  a  little  or 
not  at  all.  Verify  these  results  by  reversing  the  hand  and  repeat- 
ing the  manoeuvres.  A  little  practice  enables  one  to  give  as  near 
an  estimate  of  the  needle's  real  depth  as  any  surgeon  could  require, 
and  such  suggestions  as  *  just  beneath  the  skin  of  the  })alm,' 
*  lower  and  between  bones,'  'upper  end  I  of  an  inch  between 
the  skin  of  the  back  of  the  hand '  are  in  my  experience  sufficient 
for  any  operator. 

"  The  needle's  (lei)th  being  ascertained,  it  only  remains  to  find 
its  position  in  the  horizontal  planes — a  task  which  represents  few 
difficulties.  When  found,  this  ])osition  should  be  marked  upon  the 
skin.  The  advantages  of  this  method  are  its  rapidity  of  perform- 
ance, the  process  taking  but  a  few  seconds,  and  the  economy  of  the 
material  both  })liotographic  and  electrical. 

*'  For  localization  in  other  jmrts  of  the  body  and  for  photo- 
graphically recording  results  1  have  constructed  an  instrument 
which  in  j)rincipie  is  the  same  as  the  method  just  described,  save 
that  the  tube  is  swayed  while  the  part  viewed  is  held  in  position  by 
bands  and  tensioii  springs.  The  tube  is  moved  by  the  observer 
from  his  side  of  the  screen,  the  distance  it  travels  })eing  regulated 
by  sliding  steps.  A  fine  vertical  wire  is  st7*etched  in  the  centre 
of,  and  in  contact  with,  the  screen.  The  image  of  the  foreign  body 
is  to  correspond  with  this  line  from  the  extreme  right  to  the 
extreme  left ;  the  image  of  the  foreign  body  on  the  screen  is  seen  to 
pass  from  left  to  right.  It*^  relative  rate  of  travelling  compared 
with  the  same  portion  of  bone  is  noted  as  Ix^fore. 

''  For  accurate  measurements  the  true  position  assumed  by  the 
foreign  body  is  marked  by  a  pencil  on  a  celluloid  film  in  contact 
with  the  screen.  This  nu^asurement  being  secured,  the  distance 
the  tube  travels,  and  the  distance  from  the  midpoint  of  the  line  ad- 
joining the  two  extreme  positions  of  the  tul)e,  must  be  ascer- 
tained. A  simj)le  rule  of  three  will  now  give  the  distance  of  the 
object  sought  from  the  scrirn." 

For  locating  foreign  bodies  in  the  skull,  the  wire  letters  rec- 
ommended above  mav  also  be  used  bv  beincr  fastened  to  a  wire 
head-band  wound  around  the  temples.  Then  the  intervals  be- 
tween the  individual  letters  must  l)e  measured.  Tlie  same  pro- 
cedure can  be  carried  out  on  the  extreinities  by  winding  the  wires 
around  the  limb  and  also  fixing  them  at  the  plate.  This  principle 
may  also  be  utilized  on  other  regions  of  the  body. 
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It  iiiust  furthermore  be  remembered  that  the  size  of  the  foreign 
bodieH  varies  with  their  distance  from  the  tube.  In  the  case  of 
oblong  bodies  great  errors  as  to  tlie  exact  size  may  be  made  if  a 
second  exposure  in  a  different  projection  plane  is  omitted.  Early 
in  the  Rontgen  era  the  author  was  not  a  little  surprised  in  the  ease 
of  a  seamstress  in  whose  jwlm  a  needle  fragment  had  entered  in  a 
lKT|>endieular  direction.  The  plate,  while  indicating  the  presenc* 
of  the  needle  distinctly,  created  the  impression  that  the  fragment 
was  only  2  millimetres  long.  When  extracted,  its  length  was  found 
to  be  more  than  an  inch.  The  rays  had  reached  the  hand  in  a  per- 
pendicular direction,  so  that  the  circumference  of  the  fragment 
was  reproduced  rather  than  the  length.  A  side  view,  of  course, 
would  have  cleared  up  the  error  at  once.  In  fractures  exposures 
in  different  i>roje(tion  planes  are  almost  a  necessity. 


CHAPTER    V 
EXAMINATION  OF  THE  PATIENT 

The  Technique  of  Examination. — For  fluoroscopic  as  well  as 
for  skiagraphic  examination  the  area  to  be  studied  must  be  freed 
from  clothing.  It  is  true  that  a  good  tube  permits  irradiating, 
even  through  an  overcoat,  but  small  details  become  lost.  So  the 
shadow  of  a  button  or  a  buckle  may  just  cover  a  region  of  special 
importance.  Dressings  are,  of  course,  best  removed  if  structural 
details  are  sim])ly  wanted,  but  if  the  position  of  the  fragments  in 
fractures  is  to  be  ascertained,  they  must  not  be  removed  during 
examination.  It  is  desirable  therefore  to  choose  such  dressing 
material  which  is  translucent,  like  gauze.  For  fractures  the  plaster 
of  Paris  is  the  best  inmiobilizing  agent,  l)ecause  it  permits  of  a  suf- 
ficient amount  of  penetration  as  to  allow  recognition  of  the  rela- 
tions of  the  fragments.  It  does  not  impair  the  judgment  on  ac- 
count of  its  regularity,  while  wooden  splints  may  veil  important 
areas.  Adhesive  plaster,  iodoform,  and  rubber  drains  cast  dense 
shadows. 

Fluoroscopy  may  be  done  while  the  patient  stands  before  the 
examiner,  who  is  seated  in  a  chair.  The  head  is  fluoroscoped  test 
while  the  patient  is  seated  in  a  chair.  In  fluoroscopy  of  the  lower 
extremities  the  patient  may  be  seated  in  a  chair  placed  on  a  table, 
so  that  the  soles  of  his  feet  rest  on  the  latter.  As  a  rule,  tubes  of 
medium  hardness  are  most  useful  in  fluoroscopy. 

In  order  to  study  any  region  of  the  body  with  leisure,  and  to 
observe  its  structural  details,  a  skiagraphic  exposure  is  necessary. 
In  most  instances  the  patient  is  skiagraphed  best  in  the  recumbent 
position.  This  may  be  done  on  one  of  the  tables  which  are  pro- 
vided with  a  box  for  receiving  the  photographic  plate  (Fig.  37). 
The  patient  may  also  lx»  placed  on  the  carpeted  floor.  This  sim- 
ple arrangement  offers  the  advantage  of  a  wide  operating  field 
around  the  patient.  The  extremities  can  be  placed  in  any  position 
58 
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Uiilmikurir  coil  with  Iht;  tiiljc  iiiuy  be  looikily  liookcd  in  tlif  ter- 

TliwM.'  miist  bo  kept  seiMirnte  in  order  to  avoid  shocks.  Their 
(sliliri!  should  ix-  very  small,  but  they  must  be  surrounded  by  a 
thick  layer  of  iiisulntinp  nmterinl. 

The  autieathode  should  U-  connected  with  the  anode,  and  the 
anode  with  llic  positive  electrode  of  the  Ruhrakorff  apparatus, 
while  the  rathode  is  to  be  connected  with  tlie  nepative  electrode 
of  the  spparatu-*.  The  tnlw-holdcr  must  permit  llie  tube  to  be 
moved  in  uny  posilion  desired.    A  false  direction  of  the  current  is 
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indicated  by  the  appearance  of  a  marked  shadow  originating  from 
the  anticathode  and  the  formation  of  blue  light. 

The  distance  of  the  tube  is  also  a  matter  of  great  importance. 
Various  distances  produce  various  relations.  The  smaller  the 
distance  is  between  tlie  tube  and  the  plate,  the  larger  the  silhouette 
of  the  irradiated  part  appears.  On  the  other  hand,  the  smaller  the 
silhouette  is,  the  more  correct  the  proportions  of  the  tissues  appear. 

Under  ordinary  circumstances  the  tube  should  be  as  near  the 
object  to  be  skiagraphed  as  possible  (fi  inches),  in  order  to  make 
the  exposure  short.  The  effect  of  irradiation  is  reduced  in  propor- 
tion to  the  square  of  tlie  distance  k»tween  plate  and  target.  As  an 
average  it  may  l)e  assumed  that  an  ecjually  good  skiagraph  of  the 
human  hand  is  made  when  the  distance  is  6  inches,  the  exposure 
lasting  half  a  minute,  as  when  the  distance  amounts  to  12  inches, 
the  exposure  lasting  a  whole  minute.  It  is  not  possible  to  set  down 
any  definite  nitio,  because  the  duration  of  the  exposure  is  depend- 
ent upon  the  coil  as  well  as  upon  tlie  kind  of  the  tube,  the  thick- 
ness of  the  irradiated  areas,  the  distance  of  the  tube,  and  the  nature 
of  the  plate. 

If  a  good  tube  is  used  in  connection  with  a  Wehnelt  inter- 
rupter, it  may  ))e  expected  that  twenty  seconds'  exposure  sulfices  for 
the  reproduction  of  an  adult's  hand.  The  forearm  requires  a 
little  less  than  a  minute,  and  the  elbow,  the  arm,  and  the  foot  one 
to  one  and  a  half  minutes.  The  leg,  the  knee,  and  the  thorax  take 
about  two,  the  skull  two  to  three,  and  the  pelvis  about  three  to 
four  minutes. 

Position  of  Patient. — The  position  during  irradiation  is  of  im 
portance.  The  nearer  the  area  to  1k»  irradiated  is  to  the  tube,  the 
clearer  and  more  promptly  a])pears  the  image.  The  fact  must  not 
be  lost  sight  of,  however,  that  the  nearer  the  tube  is,  the  greater  is 
the  danger  of  burning  the  patient;  but  this,  as  will  be  seen  later, 
ne^^l  be  considered  in  repeated  exposures  only. 

The  position  of  the  special  part  to  bo  skiagraphed  is  also  of 
great  importance.  It  is  difficult  to  lay  down  any  definite  rules  for 
this,  since  each  case  demands  a  special  perspective.  In  general, 
however,  the  following  directions  may  be  adhered  to : 

The  skull  is  examined  either  in  the  recumbent  position  or  while 
the  patient  is  seated  on  a  chair.  An  antero-posterior  as  well  as  a 
lateral  view  are  generally  necessary.     (Fig.  28.) 

The  neck  is  best  shown  in  the  lateral  direction. 
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The  foirarm  is  Iksi  swn  in  su|>inBtit>n.  alUiouj^h  Ihis  position 
is  by  DO  means  the  moet  comfortable  for  the  patieDl.  In  injuries 
or  ankylosis  of  the  elbows  spet-ial  supporting  devices  mast  be 
raught  Tlie  olecranon  and  the  exti'rnal  condylf  starve  as  land- 
marks. The  ann  and  the  thigh  can  be  taken  in  any  position. 
The  buniero-ulnar  joint  it  best  irradiated  from  the  flexor  to  the 
extensor  side.  The  hand  is  usually  traver^  from  (he  dorsum  to 
the  palm. 

The  foot,  from  the  toes  up  to  the  upper  thin!  of  the  meta- 
tarsus, is  best  skia^aphed  in  the  direction  of  the  dorsum  towards 
the  sole.  This  is  done  while  the  patient  is  seateil  in  a  ehnir,  the 
sole  of  his  foot  resting  on  the  plate.  Farther  back  the  first  and 
third  cuneiform  bones  and  the  scaphoid  present  an  obstacle,  so  that 
it  is  advisable  to  irradiate  these  portions  of  the  foot  transversely 
by  having  its  outer  surface  resting  on  the  plate.  By  this  proct'- 
durc  the  isolated  shadows  of  the  astragalus,  the  catcaneuni.  the 
cuboid,  the  scaphoid,  and  the  fourth  and  fifth  metatarsal  hones  can 
be  represented.     (Fig.  24,) 

The  knee-joint  is  reproduced  best  by  resting  the  external  con- 
dyle on  the  plate.  The  leg  should  be  skiagraphed  while  its  exter- 
nal surface  is  placed  on  the  skiagraphtc  plate,  the  knee  being  flexed 
and  the  thigh  rotated  outward.  The  lower  margin  of  the  (iHtella 
serves  as  a  landmark.  The  hip-joint  is  preferably  taken  by  turn- 
ing the  patient  from  his  recumbent  position  inwardly,  so  that  the 
anterior  axis  of  the  thigh  forms  an  angle  of  From  ■i*>  to  40  degrei's 
with  the  underlying  plaie.  The  opposite  hip  is  elevated  and  sup- 
ported accordingly. 

The  area  to  be  skiagraphed  must  be  brought  as  near  the  plate 
as  possible.  Exposures  for  special  purposes  require  Hpocial  appli- 
ances. In  skiagraphing  gall-stones,  for  instance,  pillows  must  be 
placed  under  the  clavicles.  Tlius  an  elevation  is  produced  permit- 
ting the  protrusion  of  the  gall-hliidiler,  which  is  then  broughl 
nearer  to  the  plate.  Tlie  approximation  it^  increa.-^ed  by  turning  the 
body  slightly  to  the  right  and  raising  and  supporting  the  left  side 
accordingly.     ( Fig.  74.) 

As  the  patient  has  to  assume  the  abdominal  position,  a  land- 
mark indicating  the  position  of  the  gall-bladder  must  he  made 
either  with  nitrate  of  silver  or  with  a  special  skingrnphie  pencil  on 
his  back  in  order  to  secure  the  proper  focus.  In  this  way  it  will 
be  poeaible  to  direct  the  rays  rcrtically  on  the  marked  area. 
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Another  point  of  importance  is  that  the  rays  should  traverse 
the  abdomen  in  a  slightly  lateral  direction,  so  that  the  dense  tissue 
of  the  liver  is  not  permeated  in  its  whole  diameter.  The  focus 
line  may,  in  other  words,  form  an  angle  of  about  70  degrees  with 
the  dorsum.  Thus  some  of  the  rays  reach  the  calculi  before  they  are 
absorbed  by  the  compact  liver  tissue.  The  disadvantage  of  oblique 
irradiation  is  that  biliary  calculi  appear  somewhat  larger  than 
their  natural  size.  When  a  protrusion,  palpable  in  the  region  of 
the  gall-bladder,  indicates  an  enlarged  gall-bladder,  direct  irradia- 
tion should  be  attempted,  the  shadow  of  the  liver  not  obscuring 
it  then.  In  such  cases,  however,  the  diagnosis  of  cholelithiasis  can 
as  a  rule  be  made  without  skiagraphic  examination. 

As  to  other  special  arrangements,  see  (Chapters  VIII  and  IX  on 
the  Thorax,  the  Abdomen,  and  the  Spinal  Column. 

Absolute  rest  is  the  condition  sine  qua  non  for  a  successful 
exposure.  Involuntary  movements  like  those  caused  by  the  res- 
piration cannot  be  avoided.  Sometimes  respiration  may  be  sus- 
pended for  half  a  minute,  so  that  with  a  short  exposure  a  skia- 
graph is  obtained.  Xervcms  twitchings  are  combated  best  if  the 
patient  rests  as  comfortably  as  possible.  The  trunk  must  be  sup- 
ported by  heavy  pillows  and  the  extremities  by  sand-bags.  The 
best  immobilization,  however,  is  obtained  by  compressing  the  irra- 
diated area  by  the  diaphragm.  Intelligent  mothers  generally  suc- 
ceed in  lulling  their  babies  to  sleep.  By  manipulating  the  appara- 
tus with  a  low  current  first,  and  then  increasing  it  gradually,  its 
monotonous  noise  sometimes  acts  as  a  lullaby.  Adhesive-plaster 
strips  or  gauze  bandages  are  also  useful  for  immobilization.  Straps 
may  exceptionally  be  used.  Anaesthesia  for  the  purpose  of  keeping 
patients  quiet  should  be  resorted  to  only  under  the  most  pressing 
necessity. 

Density  of  Objects. — The  degree  of  density  is,  of  course,  a  de- 
termining factor  for  the  distinctness  of  the  skiagraph.  It  is  well 
known  that  the  higher  the  atomic  weight  of  any  element  is,  the 
more  energetic  the  absorption  of  the  rays  will  be.  The  atomic 
weight  of  those  elements  with  which  we  have  mainly  to  deal  in 
using  the  Rontgen  method  is  as  follows :  Hydrogen,  1 ;  carbon,  12 ; 
nitrogen,  14;  oxygen,  16;  fluorine,  19;  sodium,  23;  magnesium, 
24;  phosphorus,  31;  sulphur,  31;  chlorine,  35.5;  potassium,  39; 
calcium,  40 ;  iron,  56. 

The  inorganic  substances  of  the  body,  such  as  salts  of  lime  in 
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the  bone;",  absorb  more  ligbt  than  the  surroundiDg  soft  tissues; 
coiiiiequenth'  they  are  but  slightly  permeable  by  the  rays.  The 
more  lime  salts  tlie  bfine  lontains,  therefore,  the  le&-  permeability 
exiBts,  and  the  more  distinct  the  shadow  will  be  on  the  photo- 
graphic plate.  Thus  compact  bone  tissue  shows  a  very  much  more 
difititict  image  Ihan  do  Ihe  medullary  or  i^pongy  parts.  The  sjie- 
cinl  structures  of  the  different  Ijimes  can  l»e  ri-cognised  so  well,  in 
fact,  that  the  finest  details  of  the  structure  of  osseous  tissue  can  be 
represented.  This  ofTere  a  splendid  opportunity  for  studying  the 
transformatiou  of  bone  tissue,  which  was  formerly  a  waled  book. 

The  organic  tissues  of  the  human  body  show  permeability  of  a 
medium  degree.  The  degree  of  translucency  of  the  muscular  layer 
of  the  heart  or  of  a  hand  or  foot  corresponds  with  that  of  a  liver 
or  kidney  of  the  same  Ihickness.  The  tissues  of  the  nerves  and 
blood-vessels  are  somewhat  less  permeable.  This  similarity  of  the 
degree  of  transparenty  explains  why  in  skiagraphs  of  soft  parts 
no  special  variety  of  tissue,  such  as  nmseles,  tendons,  ligaments, 
nerves,  or  vessels  is  individually  marked.  With  very  soft  tubes, 
and  by  carefully  developing  the  sldagraphic  plates,  however,  hya- 
line cartilage  can  be  distinctly,  and  tendons  and  liframents  faintly 
differentiated.  The  greater  distinctness  of  some  portions  is  there- 
fore not  due  to  ihe  character  of  the  individual  tissue,  but  t"  the 
greater  thickness  of  the  irradiated  mass. 

Since  cartilage  is  permeated  by  the  rays,  as  n  rule,  nornml 
joints  show  enlarged.  The  epiphyseal  lines  appear  well  marked. 
In  children  the  line  of  ossification  is  translucent,  and  this  has 
often  given  rise  to  false  interpretation,  especially  to  an  incor- 
rect diagnosis  of  fracture.  The  infantile  vertebrse  appear  widely 
separated  from  each  other,  thus  giving  the  erroneous  impression 
that  there  is  a  pathological  hiatus. 

It  is  evident  therefore  that  the  nature  of  the  chemical  eomposi- 
tion  of  the  organic  tissueis  must  he  well  known  in  order  to  appre- 
ciate the  changes  brought  on  by  the  various  stages  of  development 
as  well  as  by  pathological  chnnges.  As  to  details  reference  is  made 
to  rUiiptiTs  XIII  and   XIV. 
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CHAPTER    VI 
THE  HEAD 

Head. — The  examination  of  the  head  offers  great  technieal  diffi- 
culties whieh  are  not  only  produced  by  the  peculiar  anatomic  condi- 
tions, but  also  by  the  fact  that  the  motions  of  respiration  and  of  the 
heart  are  comnumicated  to  it,  thus  interfering  with  absolute  quiet. 

Intracranial  representation  is  especially  difficult  on  account 
of  the  diffusion  of  the  ravs.  With  the  screen  the  head  can  be 
examined  while  the  patient  is  seated  on  a  chair.  Skiagraphy 
may  be  done  in  the  same  position,  but  it  is  preferable  to  have 
the  patient  on  a  table.  The  facial  portion  of  the  skull  can  be 
clearly  outlined,  but  the  larger  portion  of  the  cranium  is  dark- 
ened by  the  shadow  of  the  brain,  as  well  as  by  that  of  the  opposite 
cranial  wall.  To  study  the  relations  properly  a  sagittal  and  a 
frontal  exposure  must  be  made.  If  the  left  side  of  the  head  rests 
on  the  plate,  the  irradiation  taking  place  from  the  right,  the  soft 
tissues  and  the  galea  aponeurotica  are  recognised  as  a  light  shadow. 
The  soft  tissues  of  the  nose,  lips,  and  chin  ai)pear  conspicuously. 

Of  the  bony  parts,  the  external  occipital  protuberance,  also  the 
orbital,  nasal,  and  sphenoid  cavities  are  easily  recognised.  In  the 
centre  of  the  temporal  bone  the  light  shadow  of  the  external  audi- 
tory canal  is  seen.  Below  the  latter  the  small  cavities  of  the  mas- 
toid process  may  be  perceived;  the  zygoma  is  al^o  quite  distinct. 
The  nasal  bones  and  the  superior  maxilla  showing  the  quadrangu- 
lar shadow  of  the  antrum  of  Highmore,  can  especially  well  be  rep- 
resented.    (Fig.  28.) 

The  nasal  process,  the  hard  palate,  the  alveolar  process,  and 
its  cells  and  teeth,  the  inferior  maxilla,  showing  its  mental  fora- 
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men,  the  protuberance,  the  external  nbliijue  line,  the  angle  with  ita 
two  processes,  can  be  well  demonstrated.  With  these  osBeoua  struc- 
tures the  shadow  of  the  tongue  and  the  velum  palati  contrast  well. 


The  motions  of  the  vdimi  jjalali  and  of  tlie  tongue  ran  be  easily 
studiitl  bv  the  Ihioroscope.  Schneier  baa  consideralily  increased 
our  knowledge  on  the  ph.vsiot.igy  of  the  phonation  by  his  fluoro- 
scopic studies  iu  this  connection. 
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By  placing  the  patient's  face  on  the  plate,  and  the  tube  behind 
it,  the  margins  of  the  orbit,  the  frontal  and  nasal  caTities,  and  the 
nasal  bones  seem  well  outlined. 

Tumours  of  the  facial  bones  are  representable,  while  intra- 
cranial growths  show  under  extraordinary  circumstances  only.  If 
containing  calcareous  matter  they  appear  marked,  of  course. 

In  a  girl  of  Iwo  years  (Fig.  278)  the  connection  of  glioma 
with  the  orbital  wall  ati  well  as  the  proliferation  into  the  optic 
foramen  could  be  proved  hy  skiagraphy.  Thus  the  technical  diffi- 
culties of  the  operation  were 
illustrat(?d  lieforehand.  which 
is  important  in  a  case  the 
prognosis  of  which  is  so  ex- 
tremely grave.  As  to  other 
(■uses  of  osteosarcoma  of  face, 
sec  Chapter  XIV  on  Nco- 
,dnsms. 

PecaliariticB  in  Infants. — 
In  the  infantile  skull  the  de- 
fails  can  lie  representi.'d  much 
better  (Fig.  38).  Even  the 
interior  of  the  ear  (cochlea 
and  scmieircular  canals)  can 
1k'  shown. 

Fig.  143  also  shows  the  in- 
ternal structures  of  the  skull 
di.-^tinctly.      It    is    tlie    sVia- 
graphic  reproduction  of  the  eas!  of  rudimentary  air,  illustrate*! 
by  Fig.  143.     The  question  whether  there  was  an  auditory  canal 
was  settled  by  the  skiagraph  in  the  affirmative. 

Fig,  39  represents  a  boy  of  five  weeks  who  shows  a  spherical, 
non-pnlsating  tumour,  of  the  size  of  an  orange,  projecting  from 
the  naso-fronfal  region,  and  sinking  downward  to  the  nlie  nasi. 
At  birth  the  tumour  was  a  (rifle  smaller.  The  walls  of  the 
growfh  were  thin,  and  the  integument  appeared  normal.  Con- 
tractions of  the  tumour  were  observed,  especially  while  the  child 
was  crying.  During  sleep  the  tumour  seemed  somewhat  smaller. 
There  was  exquisite  flnctuation,  and  the  contents  could  lie  pressed 
almost  entirely  into  (he  skull,  which  did  not  cause  any  reaction. 
Pulsation  of  the  brain  could  not  be  detected,  nor  could  Ihe  bor- 
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was  cerebral  substance  was  verified  by  the  subsequent  operation. 
The  skiagraph  showed  that  the  nasal  bone  was  shifted  downward, 
so  that  an  interspace  of  the  width  of  a  man's  thumb  was  left 
between  it  and  the  frontal  bone.  After  a  constriction  of  the  base 
of  the  tumour  had  been  made,  for  the  purpose  of  ascertaining 
whether  cutting  off  circulation  and  pressing  upon  the  contents 
would  produce  any  reaction,  a  prophylactic  silk  suture  was  con- 
ducted around  the  whole  circumference  of  the  tumour  at  its  base, 
in  order  to  be  able  to  control  any  excessive  haemorrhage  by  quickly 
pulling  together  the  suture  ends.  An  elliptic  flap  was  then  dis- 
sected from  the  centre  of  the  tumour  and  the  cavity  opened  lat- 
erally. After  about  a  tablespoonful  of  normal  cerebro-spinal  fluid 
had  escaped,  further  exposure  of  the  sac  reveakHl  its  lining,  which 
consisted  of  dura  mater  partially  protecting  degenerated  cerebral 
substance.  Near  the  base,  according  to  the  darker  shadow  of  the 
skiagraph,  cerebral  substance,  covered  by  dark-red,  velvety,  succu- 
lent, and  easily  bleeding  tissue,  protruded.  After  severing  the  pro- 
truding portion  from  its  lateral  connections,  which  wer^  thinly 
spread  over  the  walls,  it  was  possible  to  reduce  it  into  the  cranial 
cavitv.  Two-thirds  of  the  sac  wore  now  removed,  and  the  remain- 
ing  stump  was  freed  from  the  frontal  bone,  including  the  perios- 
teum, until  apposition  without  tension  could  be  obtained.  The 
edges  were  then  united  with  thin  catgut,  and  supported  by  an- 
other row  consisting  of  overlapping  soft  tissues;  finally,  the  skin 
edges  were  united  with  stout  iodoform  silk.  At  present,  three 
years  after  the  operation,  the  child  appears  to  be  normal  in  every 
respect.  A  comparison  with  the  skiagrai)h  (Fig.  41),  taken  a 
year  after  operation,  shows  that  the  bony  canal  became  consider- 
ably smaller. 

Union  having  taken  place  by  first  intention,  the  operation  was 
performed  without  administering  an  anaesthetic.  Although  the  loss 
of  blood  was  scant,  the  author's  method  of  prophylactic  suture 
being  used,  there  was  considerable  shock,  lasting  until  an  hour 
and  a  half  after  the  operation.  The  most  predominant  symptom 
was  the  slow  respiration  and  the  ana?mia.  The  infant  refused 
nursing  until  two  hours  afterward.  Xo  stimulants  were  admin- 
istered. 

As  far  as  the  authors  knowledge  goes,  a  bony  diastasis  of  the 
extent  shown  by  Fig.  39  was  never  represented  before  the  Ront- 
gen  era. 
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less  modified,  apply  to  the  intracranial  localization  of  foreign 
bodies. 

For  localization  of  foreign  bodies  in  the  eyeball  it  is  advisable 
to  place  miniature  letters  at  the  inner  and  outer  end  of  the  eyelid 
and  one  at  the  orbital  margin. 

Extraction  of  Foreign  Bodies  from  the  Skull. — In  extracting 
foreign  bodies  it  lias  been  found  quite  helpful  to  measure  the  dis- 
tance of  the  foreign  body  from  tlic  nearest  bone  prominence  in  both 
skiagraphs;  also  to  compare  the  skiagraph  with  the  features  of  a 
normal  skull,  in  the  case  illustrated  by  Fig.  42  a  bullet  had  en- 
tered the  right  temporal  region,  and,  by  j)assing  the  orbit  trans- 
versely, caused  traumatic  enophthalmos  (injury  of  the  sympathetic 
roots  of  the  ciliary  ganglion).  The  optic  nerve  was  pierced,  and 
considerable  haemorrhage  of  the  chorioid  and  retina  had  taken  place. 
Neither  the  comminution  of  the  orbit  nor  any  injury  within  the 
extent  of  the  left  antrum  Highmori,  through  which  the  bullet  had 
taken  its  course,  could  be  demonstrated  by  the  ravs,  but  the  bullet 
itself  was  located  in  the  left  pterygoid  process.  The  distances  were 
first  measured  during  the  operation  simply  with  a  graded  probe;  the 
distance  between  the  nasal  bone  and  the  bullet  being  taken  at  the 
frontal  skiagraph  (Fig.  43),  which  determined  the  direction  and 
the  extent  of  the  skin  incision,  and  then  the  same  distance  being 
taken  from  the  lateral  skiagraph  (Fig.  42),  which  determined  the 
depth  of  the  incision.  Although  the  bullet  was  emlKnlded  in  the 
bone  and  surrounded  by  new  bone-tissue,  it  was  not  difficult  to 
detect  and  extract  it  after  the  antrum  of  Highmore  had  been  ex- 
posed by  osteoplastic  resection  of  its  anterior  wall.  Without  the 
aid  of  the  rays  it  would  have  Ik'cu  impossible  to  trace  the  bullet. 
In  fact,  it  was  remarkable  that  it  had  taken  so  long  and  destructive 
a  course  without  causing  any  other  symptoms  than  a  dull  continu- 
ous pain  all  over  the  skull.  The  bullet  was  so  compressed  that  it 
had  changed  its  longitudinal  form  into  a  fiat  disk,  which  explains 
the  peculiar  shape  of  the  bullet  in  the  skiagraph. 

Fractures  of  the  Facial  Bones. — In  fractures  of  the  facial 
bones  skiagraphy  is  of  great  value.  In  one  instance  it  w^as  pos- 
sible by  skiagraphy  to  illustrate  the  depression  of  the  outer  and 
the  protrusion  of  the  inner  table  in  the  case  of  a  man  of  twenty- 
five  years  w^ho  had  sustained  a  transverse  fracture  of  the  frontal 
bone  when  a  child.  As  the  patient  suffered  from  epileptiform  at- 
tacks after  the  injury,  which  was  originally  taken  only  for  a  super- 
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aess  of  the  skiagraph.     The  attacks  havo  stopped  since  (the  time 
)f  observation  being  four  years  after  the  operation). 

Fraftures  of  the  nasal  iiones,  the  nlveohir   prwess^,  and   the 
fVgoma  c!in  be  rcprc'^ciitt"!  I>y  \Uc  r;i_vs.     Ski:i!:rit|i)i_v  of  the  base 

Via.  *-1.-U[1,li:t  in  Skclt.  (Frost  View)     C.omya.ze  V\e.  «.) 

jf  the  skull  ean  Ix^  rdied  on  only  nndt-r  very  fiivoiinilik'  uircum- 
itances.  Fradiire  of  the  inferior  maxilla  can  also  be  skiagraphed. 
After  the  fragments  are  wired  it  is  of  value  to  keep  them  under 
:;ontrol  by  frof|nent  Riintgen  examinatinns.  They  often  reveal 
dight  displacement,  which  would  have  escaped  ordinary  inspection. 
At  an  early  stage  simple  presaure  by  the  surgeon's  finger  permits 
)t  the  reposition  of  a  projecting  fragment. 

Fig.  44  shows  a  transverse  fracture  of  the  inferior  maxilla 
in  a  lad  of  nineteen  years  wired.  Tlie  fragments  being  in  perfect 
ipposition  it  was  self -understood  from  the  WgJnning  that  the  re- 
mit had  to  be  perfect.  The  same  illuHtration  shows  the  hyoid 
Iwne  rather  distinctly. 

Fig.  45  illustrates  a  case  of  fracture  of  the  inferior  maxilla  in 
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a  boy  of  eight  yt;ars.     The  skiagraph  proved  perfect  apposition 
of  the  fragmente,  so  that  simple  immobilization  by  a  plaster-of- 
I'aris  dressing  could  be  resorted  to.     It  may  be  noted  that  this 
illustration  ehows  the  epiglotlie  as  well  as  the  outlines  of  larynx 
ami  upper  traclica  distinttly. 

Value  in  Rhinology. — The  Rbntgen  rays  have  furnished  valu- 
able contributions  to  our  knowledge  of  rhinology.     The  frequent 
prcseuce  of  foreiffn  bodies  in  the  noso  gives  many  opportunities 
for  their  use.     The  e.xamiuation  of  (he  frontal  sinus  is  of  still 

Fia.  M.— FHACTt;RE  of  ImfehioK  M1IIJ.I.A  WlHBD.     (Also  nota  fayoid  boos  ) 

greater  importanix'.     The  abf^ence  of  nasal  bones  and  of  the  hard 
palate  ean  be  well  studied  (see  Figs.  29,  142,  and  43).    In  suppu- 
ration of  the  antrum  of  Highmore  the  skiagraph  determines  the 
affected  side,  which  shows  a  much  darker  shade  than  the  normal. 
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Growths  of  the  Inferior  Uaxilla. — Tho  nature  as  wi'll  as  the 
extent  of  a  growth  of  the  inferior  mnxiila  can  often  l>o  agfortained 
by  the  rayt.  In  the  case  of  a  man  of  seventy  years,  for  instance,  a 
carcinoma  had  originated  in  llic  soft  palate.  Later  on  tho  sub- 
maxillary   I'cgion  hifuine  swollen,  the  joint  finally   ijarticijiating. 
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The  question  now  arose  whether  the  swelling  was  the  expression 
of  the  expansion  over  the  masillary  bones,  whieh  would  give  the 
CBBB  an  entirely  hopelesB  aspect.  But  the  skiagraph  revealed  in- 
tegrity of  the  bones  so  that  an  operation  would  be  advised.  After 
the  oral  cavity  was  thoroughly  disinfected,  the  liard  swelling  dis- 
appeared nearly  entirely.     It  had  consisted  of  a  number  of  en- 


largp«l  glands,  which  ivurc  iiifwleil  bv  llie  dec 
BUrface  of  the  piilatc.  Thus  the  elinieal  eon 
harmony  with  the  skiagraphic  represeutation. 


;  proveJ  to  be  in 


VALUE   I\   DKNTISTRY 

The  great  importaiieo  of  skiagraphy  in  dentistry  hecomefi  more 
and  more  evident.  It  is  to  be  deplored  that  the  dentists  do  not 
recognise  this  faot  in  genera!.  The  relation  of  the  dental  roots 
and  their  position,  the  presence  or  absence  of  the  uiilk-twt!i.  as  well 
as  of  the  permanent  teeth  in  children,  or  of  an  old  rout,  or  foreifrn 
bodies  (fillings,  pieces  of  chisel  broken  off,  for 
instance,  while  exeuvating  a  carious  tooth), 
the  depth  of  root-filling,  the  proportion  of  the 
antrum  of  Highmore,  and  the  extent  of  nn 
alveolar  abscess  can  be  clearly  demonstrated. 

Fig.  4(!  shows  a  tooth  whose  filling  had 
caused  alveolar  [X'riostitis  followed  by  the  for- 
mation of  a  fistula.  This  resistcil  surgii-iil 
treatment  (removal  of  mandibular  portion,  re- 
peated scraping,  ete. )  for  several  years.  _ 

The   rays  discovered   that   in   tilling   the       Fili.ino  in  Tootu. 
molar  e-xcavation  was  {)verdone,  so  that   the 
filling  material  was  forced  through  the  root  into  the  inferior  ma.x- 
illa,  thus  causing  ostitis.     This  knowledge  suggested  e.xtrndion, 
which  cured  the  fistula  promptly. 

The  pri'Si'ncc  of  molars,  which  on  account  nt  their  deformed 
posilion  produce  a  painful  teething  process,  can  be  recognised. 
Their  extraction  will  relieve  the  suffering  which  might  have  been 
mistaken  for  neuralgia. 

Disturbana's  during  the  period  nf  development  arc  extremely 
frequent.  The  ijuestion  whether  there  in  retention  only  or  com- 
plete absence  is  easily  settled  by  skiagraphy.  The  position  as  well 
ae  the  size  and  relations  of  Ihc  teeth  can  be  so  well  ascertained  that 
the  dentist  will  be  able  to  judge  whether  operative  interference  is 
indicated  or  not.  Figs.  47  and  48  show  malposition  of  unempted 
teeth  in  young  girls.  In  Fig,  47  an  incisor  is  situated  transversely 
in  the  superior  maxilla.  The  exact  diagnosis,  possible  by  the  rays 
only,  enabled  the  dentist  to  place  it  into  a  proper  position.  In 
Fig.  43  the  seat  of  the  malpoeition  is  in  the  inferior  maxilla. 


■ 
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Sometimes  it  is  of  great  forensic  iniportjince  to  delt-Tmiiie  the 
age  of  an  infantile  corpse  by  skiagraphing  the  teeth. 

As  a  rule,  it  will  suffice  to  place  the  face  portion  nearest  the 
Inoth  in  question  on  nn  ordinary  Rontgen  plate.     If  fine  details 
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Fio.  47.— Incisor, 


are  demanded,  flexible  films  may  be  introdufed  into  the  oral  cav- 
ity, where  tliey  will  adapt  thcniselvef  to  the  contours  of  the  max- 
illa.    Special  metal  filin-holders  must  be  used  for  that  purpose. 
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Such  holJers  cao  be  placed  on  tlio  teeth,  the  patient  lieitig  able  then 
to  close  hie  mouth. 

Cartridges  of  l^-inch  film,  generally  used  for  the  Browriie 
camera,  may  be  used  for  short  exposures. 

Especially  the  anterior  upper  and  lower  incisors,  the  upper  and 
lower  canines,  the  premolars  and  the  first  molars  of  the  superior 
as  well  as  of  the  inferior  maxilla  can  be  well  represented  by  the 
intraoral  method.  The  upper  and  lower  posterior  molars  have  to 
be  skiagraplicd  from  the  outside. 

Whenever  a  longer  exposure  is  required  the  film  is  best  inclosed 


in  unvulcanized  rubber,  after  being  eiivt-bipd  in  tissue  paper- 
Thus  adherence  of  the  rubber  to  the  film  is  prevented. 

The  film  must  be  placed  in  such  a  manner  that  it  faces  the 
Rontgen  hibe,  the  rays  renehing  it  in  a  perpendicular  direction. 
In  skiagraphing  the  front  teeth  the  face  is  directed  upward  and 
the  chin  drawn  toward  the  sternum  in  order  to  oblain  a  correct 
perspective.  The  distance  of  the  film  from  the  tubal  wall  should 
not  be  less  than  6  inches. 

As  to  differentiation,  it  must  be  borne  in  mind  tiiat  diseases  of 
the  maxillee  are  often  mistaken  for  dental  affei-linns.  Caries  and 
necrosis,  producinp  sequestra,  are  sometimes  treated  for  simple 
toothache,  the  clinical  symptoms  sometimes  being  veiled.  In  such 
cases  the  rays  not  only  give  the  correct  information,  but  also  fur- 
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nish  the  guide  for  the  proper  surgical  therapy.  Fistul®  and  cysts 
have  to  be  considered  from  the  same  points  of  view. 

In  a  case  of  severe  neuralgia  the  question  arose  whether  an  old 
root  was  the  cause  of  the  evil.  The  skiagraph  showed  that  the 
small  screw  of  the  adjacent  artificial  tooth  had  been  attached  in 
a  wrong  direction.    After  it  was  unscrewed  the  pain  ceased. 

The  presence  of  a  gumma  also  puzzles  the  dentist,  the  question 
whether  the  swelling  be  due  to  syphilis  or  to  an  old  dental  root 
not  being  solved  exce])t  the  rays  come  to  his  rescue.  (See  Chapter 
XIII  on  Diseases  of  the  Bones  and  Joints.)  The  fact  should  not 
be  lost  sight  of  that  old  roots  undergo  atrophy  in  the  course  of  time, 
so  that  tiiey  appear  small  and  thin.  This  explains  why  they  may 
be  overlooked  in  a  mediocre  skiagraph. 


CHAPTER   VII 
NECK 

The  Deck  may  lio  fliioroi^cojK'd  as  wcl!  as  skiagraphed  while 
the  patient  is  seated  nii  a  chair,  but  for  skinpraphy  it  is  better  to 
have  the  patient  reclining  on  a  table  or  the  floor,  a  small  pillow 
supporting  the  head.  Tho  best  exposures  of  tlie  upper  cervical 
vertebne  are  made  by  turning  the  patient  sidewise.  In  this  posi- 
tion the  cervical  vertebra;  are  better  shown,  the  angle  of  the  max- 
illa not  overshadowing  their  upper  portion.  The  dark  shade  of 
the  hyoid  bone,  as  well  as  the  lighter  shadow  of  the  larynx,  the 
epiglottis,  and  the  traL'heu  am  well  represented  (see  Figs,  44  and 
4.'>).  The  cesophngiis,  while  not  conspicuous,  can  be  made  out 
behind  the  trachea  as  a  hollow  space,  The  bodies,  the  spinous, 
and  the  transverse  processes,  as  well  as  the  intervertebral  foramina, 
appear  very  conspicuous.  For  Ihe  lower  cervical  vertebne  the  re- 
cumbent position  may  be  chosen,  the  patient's  occiput  reclining  and 
his  chin  lx?ing  elevated.  Fixation  is  done  best  liy  surrounding 
the  head  and  neck  with  sand-bags.  The  atlas  showa  its  character- 
istic outlines  very  distinctly,  while  the  epistropheuB  is  recognised 
by  its  bifurcated  spinous  process. 

Aneurysm  of  the  carotid  and  the  suWavian  arteries  is  demon- 
strable. Tumours  of  the  larynx,  espeeially  chondroma  and  oesifi- 
eation,  goitre  and  concretions  in  the  submaxillary  gland  are  easily 
recognised. 

Exploratory  incision  for  suspected  foreign  bodies  in  the  phar- 
ynx, tonsils,  larynx,  trachea,  and  ccsophagus  have  beeome  unneces- 
sary. The  rays  as  explorers  have  indeed  realized  the  old  ideal 
desideratum:  Cito,  tulo  et  jucunde.  Whoever  has  felt  the  uncer- 
tainty in  diagnosticating  foreign  bodies  in  these  regions,  and  espe- 
cially who  bus  boon  tempted  to  resort  to  adventurous  procedures, 
must  keenly  feel  the  blessings  which  the  rays  have  brought.  If 
the  Riintgen  riiys  had  done  nothing  else  but  locate  foreign 
bodies  in  the  throat,  they  would  represent  one  of  the  greatest 
blessings  to  snSering  humanity.  Metallic  bodies,  such  as  needles, 
coins,  or  bone- fragments  and  buttons  arc  easily  recognised   by 
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fluoroscopy,  and  may  be  extracted  through  a  tracheotomy-wound 
under  the  guidance  of  the  bronchoscope.  Artificial  teeth  usually 
show  also  well,  while  shells  of  a  nut  or  a  splinter  of  wood  are 
demonstrable  under  favourable  circumstances  only. 

Foreign  Bodies  in  the  (Esophagus. — As  illustration  of  the  re- 
moval of  a  coin  the  following  case  may  be  mentioned :  A  baby  of 
one  year  old  had  swallowed  a  penny  nine  days  before  the  author 
saw  it.  When  examined  first  it  was  decided  that  the  foreign  body 
had  passed  the  oesophagus.  The  mother  watched  the  fa?ces  of  the 
patient  carefully,  but  did  not  find  the  penny.  In  the  meanwhile 
the  baby  became  feverish  and  vomited  frequently.  When  the  child 
was  first  seen  it  gave  the  impression  that  a  grave  disease  was  pres- 
ent. Instead  of  introducing  an  cesophageal  probe,  as  was  done  in 
former  years  in  such  cases,  the  fluoroscope  was  used,  which  located 
the  penny  at  once  on  a  level  with  the  second  rib.  A  coin  catcher 
was  then  introduced.  After  having  passed  the  isthmus  a  resistance 
was  felt;  the  instrument  was  then  pushed  forward,  turned,  and 
withdrawn  until  considerable  resistance  was  encountered,  when  the 
steel  attachment  of  the  coin  catcher  broke,  so  that  coin  and  catcher 
were  both  in  the  cpsophagus.  After  many  unsuccessful  efforts,  the 
broken  fragment  of  the  coin  catcher  was  extracted  (with  an 
oesophageal  forceps).  The  coin  was  now  propelled  into  the  stom- 
ach with  a  whalebone  pusher.  No  sooner  was  this  accomplished 
than  the  child  vomited  and  the  penny  was  ejected. 

Fig.  49  shows  the  skiagraph  of  a  child  of  two  years  who  swal- 
lowed a  5-cent  piece  six  days  before  Kontgen  examination  was 
resorted  to,  the  child  not  having  shown  any  grave  symptoms  dur- 
ing the  first  few  days.  On  the  fifth  day  respiratory  disturbances 
were  noted.  When  the  writer  saw  the  child  six  davs  after  the  aeci- 
dent  he  could  locate  the  coin  at  the  level  of  the  first  rib. 

Extensive  bronchopneumonia  had  supervened  in  the  meanwhile. 
The  frequent  respiratory  movements  made  it  very  diflieiilt  to  ob- 
tain a  good  skiagraph.  In  spite  of  the  great  restlessness  of  the 
patient  an  exposure  of  fifteen  seconds  sufficed  to  produce  a  dis- 
tinct representation  of  the  coin.  The  plate  also  shows  the  rami- 
fications of  the  bronchi. 

The  extraction  of  the  coin  was  done  too  late  and  the  child 
succumbed  to  pneumonia.  This  is  the  regular  course  of  such  cases 
if  their  nature  is  recognised  too  late.  Nowadays  there  is  no  ex- 
cuse for  such  procrastination. 
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Another  remarkable  case  is  that  of  a  girl  of  fifteen  years,  who, 
on  the  evening  previous  to  the  examination,  had  held  a  needle 
between  her  teeth,  which,  when  frightened  by  a  sudden  noise,  she 
swallowed.  Medical  care  w^as  summoned  at  once.  The  distinct 
pain,  located  at  the  region  of  the  first  and  second  dorsal  verte- 
brae, was  attributed  to  the  injury,  which  had  presumably  been 
caused  by  the  needle  passing  the  oesophagus.  The  pain  becoming 
more  intense  during  the  night,  the  patient  was  brought  to  the 
hospital,  where,  after  being  under  anaesthesia,  she  was  advised  that 
the  needle  was  in  the  stomach  and  would  soon  pass  per  vUis  naturales. 

Later,  when  the  neck  was  examined  with  the  fluoroscope,  the 
needle  w^as  found  at  a  level  with  the  first  rib.  By  introducing  the 
finger  into  the  ocsopliagus,  the  needle  could  be  distinctly  felt  at 
this  region,  and  was  successfully  dislodged,  so  that  it  was  possible 
to  extract  it  with  an  oesophageal  forceps.  Without  the  fluoroscope 
it  would  not  have  been  possible  to  progress  with  such  absolute 
certainty. 

If  the  fluoroscopic  examination  had  not  been  successful,  the 
thorax  and  abdomen  should  have  been  skiagraphed  and  the  for- 
eign body  would  probably  have  been  located  somewhere  in  the 
oesophagus  or  the  stomach. 

Gocht  reported  the  case  of  a  patient  who  had  been  submitted 
to  repeated  operative  procedures  on  account  of  severe  pain  in  one 
of  his  tonsils  without  obtaining  any  relief.  The  Rontgen  rays  re- 
vealed a  needle  fragment  deeply  embedded  in  the  tonsillar  tissue, 
where,  of  course,  it  had  been  inaccessible  to  palpation. 

Fractures  of  Hyoid  Bone,  .Larynx,  and  Vertebrfle. — Two  years 
ago  (New  York  German  Medical  Society)  the  writer  reported  the 
case  of  a  woman  of  twenty-one  years,  who,  in  falling  downstairs 
during  an  epileptic  fit,  sustained  a  fracture  of  the  right  transverse 
processes  of  the  first,  second,  and  third  cervical  vertebra?.  That 
there  was  a  fracture  within  the  cervical  vertebra^  was  at  once 
recognised  by  the  family  physician,  but  its  localization,  and  espe- 
cially the  fact  that  only  the  transverse  process  was  concerned,  could 
be  verified  only  by  means  of  the  Rontgen  rays. 

Reduction  was  accomplished  under  the  guidance  of  the  Ront- 
gen rays.  One  of  the  vertebral  fragments  was  felt  as  a  protruding 
mass  from  the  posterior  pharyngeal  wall  and  was  pushed  backward. 
The  after-treatment  consisted  in  the  application  of  Glisson's 
cradle.    Recovery  was  perfect  after  nine  weeks. 


Goitre.— The  various  types  of  goitre,  viz.,  the  colloid,  cystic,  and 
parenchymatous,  show  difrerent  anatomic  conditions.  The  colloid 
type  shows  a  few  coarse  non- fluctuating  nodulcij  while  the  cystic  is 
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globular  in  shape  and  distinctly  fluctuatin; 

type  is  distingui shell  by  its  regu- 
lar coaree-graincd  structure. 
Sclerotic  and  hyaline  degonrr 

ation    of    the    connective    ti.-.-.. 

leads  to  cnloarcous  deposits  in  i' 

course  of   time.     Tlius  ari'ns    'i 

fibrous    as    well   as    myxoniiiinu.- 

goitre  may  become  petrified.    Sm 
gle  cy^ts  may  also  become  eaki- 

fied.      The   clinical    diagnosis  of 

conditions  of  this  kind  is  basi'd 
upon  the  resistance  of  the  tisMiv^. 

while  the  vascular  types  are  jit- 

ognised    by    the    pulsation,    tin 

bruit,  and  the  compressibilitv. 

There  is  a   variety  of  guilrr,     i,.,,,    -,„    .■.,.,„t-,  ...sr.iNrv.,  ia~ 

however,  the  type  of   which  t.\\\\  .  ueh.i  .- m.hi.k 

be  recognised  neither  by  insjui- 

tion  nor  by  palpation  or  the  laryngoscope.  This  is  deplorable, 
because  the  mode  of  tliernpy  is  influenced  by  the  detailed  diagnosia. 
Sometimes  a  puncture  may  show  the  degree  of  density  of  the  tis- 
sues. If  the  needle  comes  into  contact  with  calcareous  deposit 
grating  is  perceived.     Then,  of  course,  the  diagnosis  is  easy. 

But  differentiation  by  the  Rontgen  rays  is  much  simpler.  In 
the  frequent  cystic  or  fibrous  varieties  the  calcareous  deposits  can 
be  well  demonstrated  by  skiagraphy.     (See  Allgemeines  uber  den 

Kropf  und  seine  Behandlung.  New  Yorker  Medicinische  Mo- 
natsBchrift,  October,  lUOO.)  Whenever  the  calcereous  deposits 
wore  found  the  injection  of  iodo form-ether,  which  gives  splendid 
results  in  the  follicular  and  colloid  tyjKS,  was  not  tried.  Extirpa- 
tion was  resorted  to  then,  provided  there  was  enough  disturbance 
to  justify  such  radical  steps. 

Fig.  50  (compare  Fortschritte  auf  dera  Gebiete  der  Rdntgen- 
strahlen,  Hamburg.  Bd.  iv)  represents  the  case  of  a  woman  of 
thirty-two  years  who  suffered  from  a  goitre  of  the  size  of  a  man's 
fist.    lodoforni-etlicr  injections  were  tried  without  success,  the  rea- 
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son  of  wliidi  wat^  fxpluiiicd  by  tho  presence  of  two  woll-niarked  cal- 
cflreouB  foci  in  the  skiugrapli  (Fig.  51).  This  showed  Ihe  char- 
acter of  the  growth  to  be  a  cystic  goitre  associated  with  calcareous 
deposits.     In   such   cases   the    injeclinn   treatment   always   fails, 


1 


I 


therefore  cilirpation  haa  to  be  resorted  to,  provideil  the  disturb- 
ance juBtifies  90  severe  a  procedure. 

In  rctrosterniil  goitres  it  can  be  ascertained  by  skiagraphy  how 
far  tiii\v  e.\tend  to  the  mediastinum. 

Tubercnlons  glBnds  are  faintly  shown  if  they  are  thick  and 
contain  cheesy  deposits.  Calcareous  degeneration,  of  course,  can 
be  distinctly  represented. 

Never  before  was  Ihe  inadequacy  of  our  radical  endeavours 
more  clearly  illustrated  to  me  than  by  skiagraph  Fig.  ^2,  which 
represents  the  case  of  a  woman  of  twenty-eight  years,  whose  tuber- 
culous glands  were  repeatedly  removed  from  her  neck  during  the 
last  nine  years.  The  last  recurrence  showed  a  number  of  fairly 
large  and  coherent  glands,  the  capsules  nf  which  adhered  among 
themselves.    Their  contents  consisted  in  cheesy  pus  mixed  with  cal- 
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careous  niagses.  Id  view  of  the  bistory,  it  was  natural  that  the 
most  thorough  removal  of  suspicious  tissue  was  contemplated.  In 
order  to  gain  aeceeH  to  a  large  area  the  sterno-clcitlo-mastoid  mus- 
cle was  divided  transversely.  Now  the  superficial  glandular  chains 
could  be  easily  removed,  but  in  the  deeper  strata  it  apiJeared  diffi- 
cult to  roach  the  many  small  glandular  globules.  Still  the  author, 
after  having  extirpated  every  suspicious  globular  element  between 
the  interstices,  felt  contented  that  he  had  at  least  removed  all  cal- 
careous glands.  He  could  well  appreciate  that  a  few  of  the  small 
soft  recent  glands  could  escape  palpation,  but  he  did  not  assume 
that  the  hard  calcareous  masses  could  not  be  felt.  Still  the  monu- 
mental impoliteness  of  the  rays  showed  shortly  afterward  that  no 


less  than  thirty  small  calcareous  glands  were  left.  The  importance 
of  a  demonstration  of  this  kind  is  evident,  and  suggests  repeated 
operative  steps.  It  shows  at  the  same  time  how  important  con- 
stitutional post-operative  treatment  is  in  such  cases. 


CHAPTER    VIII 
CHEST 

As  emphasized  in  the  General  Part,  the  screen  displays  its  mam 
virtues  in  the  diagnosis  of  the  diseases  of  the  chest,  since  it  per- 
mits of  the  ohservation  of  organs  while  they  are  in  continuous 
motion.  The  number,  rhythm,  and  shape  of  the  various  motions 
can  he  distinctly  studied. 

The  chest  may  be  fluorosooped  while  the  patient  is  standing  or 
seated  on  a  chair  provided  with  a  low  back.  As  to  the  peculiarities 
of  other  positions,  reference  is  made  to  the  general  part  on  fluoros- 
copy. As  a  rule,  soft  tulx*s  should  be  used  for  thoracic  examina- 
tion, the  harder  variety  being  preferred  for  the  representation  of 
dense  foreign  bodies  only.  The  dorsal  vertebra?,  the  ribs,  the 
clavicle,  their  injuries,  diseases,  and  malformations  (supernumer- 
ary ribs)  can  be  well  seen.  The  heart,  the  lungs,  the  pleura,  and 
the  diaphragm  can  be  studied  thoroughly.  Foreign  bodies  in  the 
thoracic  cavity  are  easily  recognised,  and  most  diseases  of  the 
thoracic  cavity,  so,  for  instance,  enlargement  or  displacement  of 
the  heart  and  effusion  in  the  pericardium,  as  well  as  aneurysm 
and  the  various  kinds  of  mediastinal  tumours  can  be  studied. 

Pneumonic  solidification,  phthisical  foci,  cavities,  abscesses, 
tumours,  bronchiectasis,  emphysema,  and  retractions  of  the  lungs 
can  be  recognised  by  fluoroscopy  as  well  as  by  skiagraphy.  Effu- 
sions in  the  pleural  cavity,  also  fibrous  swards  of  the  pleura  and 
irregularities  of  the  excursions  of  the  diaphragm  are  noted. 

For  skiagraphing  the  patient  an  even  table  of  strong  construc- 
tion or  the  carpeted  floor  is  selected.  Posterior  irradiation  is  done 
in  the  dorsal  position,  the  spinal  column,  as  well  as  the  posterior 
portions  of  the  ribs  with  their  heads,  necks,  and  tubercles  becom- 
ing apparent,  especially  at  their  right  side.  The  direction  of  the 
posterior  ribs  is  downward,  while  that  of  the  anterior  is  upward. 
The  image  of  the  anterior  aspect  of  the  ribs  is  naturally  diffused 
on  account  of  the  much  greater  distance  from  the  plate.  Soft 
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tuhpfi  show  Ihc  riba  best,  the  timu  of  exposure  not  to  exceed  three 
minuter. 

In  skiagraphing  anteriorly  bv  pOBterior  irradiation,  the  patient 
lying  on  his  abdomen,  the  elaviele,  the  eternuni,  and  the  adjoining 
ribs  can  be  well  defined.    The  difitinctness  of  the  skiiigrnph  hufTers, 
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however,  on  account  of  the  patient's  oppressed  respiration.  On  ac- 
count of  the  distance  the  spinal  column  and  the  posterior  ribs 
appear  difiEused.  The  heart  being  situated  so  near  the  anterior 
chest  wall,  shows  its  outline  well  marked.  The  shadow  of  the  large 
blood-vessels  is  less  distinct.  The  shadows  of  the  normal  lungs, 
especially  the  middle  portions,  are  extremely  light. 

The  upper  dorsal  vertebrae,  as  far  as  they  are  not  obstructed  by 
the  shadows  of  the  heart  and  the  large  vessels,  show  fairly  well. 
The  same  applies  to  the  three  left  dorsal  vertebrae.  The  other 
portions  of  the  spinal  column  appear  indistinct  within  their  extent 
of  the  thorax.  Abscesses  can  sometimes  be  recognised  in  this  re- 
gion by  using  the  diaphragm.  The  outlines  appear  more  marked 
in  oblique  projection,  but  there  the  skiagraph  becomes  considerably 
distorted. 

The  sternum  is  best  represented  by  a  short  exposure.  For  this 
purpose  a  hard  tube  must  be  chosen,  the  patient  being  requested 
to  hold  his  breath  for  half  a  minute.  The  sterno-clavicular  junc- 
tion, tumours,  capillary  gummata,  are  frequently  noted.  For  com- 
parison the  normal  anatomic  relations  of  the  thorax  should  always 
be  kept  in  mind  (Figs.  53  and  123.) 

In  regard  to  the  study  of  the  diseases  of  the  lungs  it  may  be 
maintained  that  whoever  does  not  master  the  principles  of  auscul- 
tation and  percussion  is  not  fit  to  comprehend  the  fluoroscopic  or 
skiagraphic  signs.  There  are  conditions  in  these  organs  that  can 
be  better  elicited  by  the  so-called  physical  methods,  and  others  that 
can  be  ascertained  only  by  moans  of  the  Rontgen  rays.  While  the 
rays  show  small  tumours  or  infiltrated  foci  which,  on  account  of 
their  central  location,  cannot  be  diagnosed  by  the  old  physical 
methods,  they  have  the  disadvantage  of  always  showing  the  tho- 
racic image  in  toto — that  is,  they  represent  all  the  shadows  of  the 
tissue  situated  before  as  well  as  behind  the  diseased  area  at  the  same 
time. 

At  the  early  stage  of  tuberculosis  of  the  lungs  valuable  informa- 
tion can  be  derived  from  irradiation.  Williams  found  the  dia- 
phragm abnormally  high  at  the  affected  side  in  incipient  tubercu- 
losis on  fluoroscopic  examination. 

Solidification  and  atelectasis,  as  well  as  exudation  and  calcifica- 
tion, can  be  well  demonstrated.  The  infiltrated  walls  of  cavities 
are  recognised  as  more  or  less  distinct  shadows  surrounding  a  light 
area.    The  true  nature  of  the  various  shadows  is  often  better  un- 
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derstood,  if,  after  previous  skiagraphic  representation,  the  thorax 
ifi  also  fluoroseopod  in  different  positioDB,  In  that  case  we  eee  the 
area  which  eausee  bronchial  breathing,  so  to  say,  instead  of  aiiK- 
cultating  it.  Fig.  54  represents  extensive  tuberculous  foci  in  the 
right  lung  of  a  woman  of  thirty-five  years. 

The  large  number  of  the  foci  and  their  partial  confluence 
point  to  an  advanced  stage.  Clinical  obBcrvatinn  corroborates 
this  assumption.  The  sharply  outlined  obscure  foci  are  of  an  older 
date,  while  the  light  shadows  surrounded  by  foggy  contours  indi- 
cate recent  destruction. 

Localization  of  abscess,  echinococcus,  and  ^ngrene  of  the 
lungs  liy  the  .•itnrii  iniiwl  be  done  in  vurinus  potilions.  The  lis- 
suc-defwls  appear  as  light  wliadows.  with  which  the  surrounding 
cavity  walls  contrast  as  dark  shadows  of  an  irregular  circular  or 
elliptic  shape.  If  the  shadow  shows  in  the  abdominal  position  as 
well  as  it  does  in  the  dorsal,  it  must  be  centrally  located. 

In  gangrene  the  gradual  clearing  up  of  the  formerly  solidified 
area  is  observed.  Similar  views  apply  to  echinococcus.  (See 
Echinococcus  of  the  Lungs.  Journal  of  the  American  Medical 
Association,  November  lit,  18!)8.) 

Fig.  TiS  illustrates  the  case  of  a  man  of  thirty-five  years,  who 
was  stabbed  in  the  back.  Little  reaction  following  at  the  time,  an 
injury  of  the  lungs  was  not  thought  of  until,  three  days  later, 
chills,  hipmoptysis,  and  pleuritic  symptoms  announced  the  devel- 
opment of  pleuropneumonia.  Ijater  a  purulent  effusion  was  dis- 
charged hy  simple  thoracotomy. 

The  suppuration  continuing,  a  resection  of  a  rib  was  performed 
a  few  months  later.  The  patient  improved  then,  but  recovery  did 
not  take  place.  Three  years  after  the  injury,  when  the  author  ex- 
amined the  patient  for  the  firtt  time,  moderate  dyspncea,  dimin- 
ished bronchial  breathing  and  rhonchi  were  observed.  Elastic 
fibres  were  also  found.  The  Injection  of  liquids  into  the  fistulous 
tract  prodiiced  violent  attacks  of  coughing.  A  few  minutes  after 
the  introduction  nf  a  strip  of  iodoform  gauze  the  patient  noted  a 
de(?ided  taste  of  iodoform  in  his  mouth.  After  having  gained 
access  to  the  pleura  by  the  exploratory  method  (see  Exploratives 
Princip  und  Technik  l>eim  secundaerem  Brustschnitt.  Archiv  fiir 
klinische  Ohirurgie,  Esmarch-Festsehrift)  the  margins  of  the 
pleural  rami!  showed  themselves  considerably  hypertrophiod  in 
some  portions.    The  diameter  of  some  of  the  swards  amounted  to 
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an  iiii-h.    After  lliei^f  filjrous  arwis  were  removed,  aefcss  wfte  gained 
to  a   pulnioniiry  eavily   of   moderate  extent.     The   granulations 
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A  probe  inlroduuecl  into  Ihe  cavity  showed  a  depth  of  16  ranti- 
metres.    The  queatioa  of  localization  could  be  well  studied  in  this 
case  by  introducing  a  penny,  enveloped  in  gauze,  into  the  cavity 

Fio.  55.— ABsrKss  of  Lusca. 

nnd    thi'ii    mtaching  the   lead-letters   nuteide   of   the   thorax    (see 
General  Part)  by  adhesive  plaster.    Thus  the  point  of  convergence 
of  two  lines  can  be  conBtrueled. 

J 
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The  skiagraph  shows  penny  and  probe  and  the  various  shadow 
tints — viz.,  the  very  light  centre  indicating  the  abscess  cavity  and 
the  slightly  darker  outlines  of  the  upper  portion  of  its  wall.  The 
lower  margin  is  overshadowed  by  the  fragment  of  the  eighth  rib. 
At  a  slight  distance  from  the  abscess  wall  the  dark  margins  of  the 
remainder  of  the  thickened  pleura  can  be  recognised. 

The  surgical  treatment  of  tuberculous  cavities  does  not  show 
many  encouraging  results.  If  the  rays,  however,  show  a  large 
solitary  cavity,  exposure  and  drainage  should  be  attempted,  pro- 
vided other  pulmonal  areas  are  but  little  involved. 


PLEURA 

Pleuritic  effusions  show  a  marked  opacity  through  the  fluoro- 
scope.  The  larger  the  amount  of  effusion  the  greater  the  degree 
of  opacity.  In  pyothorax  the  opacity  is  somewhat  less  complete 
than  in  serothorax. 

Especially  on  the  right  side  the  outlines  of  the  liver  show  a 
marked  contrast  to  the  lower  boundary-line  of  the  effusion.  The 
inner  boundary-line  of  the  effusion  generally  appears  convex,  but 
if  the  patient  inspires  deeply,  or  if  he  coughs  violently,  it  loses 
its  convexity  and  becomes  horizontal.  By  changing  the  position 
of  the  patient,  of  course  displacements  of  the  effusions  are  ob- 
served accordingly.  Uniform  transparency  above  the  effusion 
points  to  the  result  of  a  simple  inflammatory  process,  while  con- 
stant opacities  of  an  irregular  appearance  justify  a  suspicion  of  a 
beginning  tuberculosis. 

As  a  rule,  it  is  found  that  the  area  of  dulnesi^  corresponds  to  the 
area  of  shadow. 

Pyothorax. — The  diseased  tissues  in  pyothorax  show  a  greater 
density  than  those  of  the  lungs.  The  diaphragm  appears  to  be 
depressed. 

The  extent  of  a  pyothoracic  cavity  may  be  estimated  l)y  filling 
it  with  iodoform  glycerin  or  with  a  solution  of  iodide  of  potassium. 
Water  will  also  produce  a  shadow.  The  subnitrate  of  bismuth, 
which  is  not  permeable  by  the  rays,  furnishes  a  still  more  marked 
contrast ;  but  as  it  interferes  with  the  treatment,  its  use  cannot  be 
recommended  for  this  especial  purpose.  The  screen  also  shows  the 
degree  of  expansibility  of  the  compressed  lung.    The  rays  prove 
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that,  after  eubperioetenl,  sometimt's  evcm  after  total  reflection  of  a 
rib,  the  exsected  portion  is  more  or  iesu  reformed. 

Fig.  56  iUuBtrates  the  case  of  a  boy  of  nine  years  in  whom  re- 
covery from  pyolhonis  of  three  years'  standing  was  obtained  after 
refection  of  the  fifth,  sixth,  seventh,  and  eighth  ribs  and  a  portion 
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of  the  scapula.    The  Ijone  proliferations  could  be  demonstrated  ae 
earlv  ne  three  weeks  after  rescclion. 

Rydropnenmothorax  shows  the  very  dark  outlines  of  the  exuda- 
tion in  contrast  to  the  lipht  shadow  of  that  intrathoracic  area 
which  contains  air.  The  dark  boundary-line  of  the  exudation  can 
be  recognised  by  the  screen  as  an  ascending  and  descending  line 
during  the  respiratory  movementB. 
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HEART 

The  patient  may  be  examined  in  the  sitting  as  well  as  in  the 
recumbent  posture.  The  tube  should  be  as  near  to  the  thorax  as 
possible,  but  it  must  not  be  overlooked  that  the  size  of  the  shadow 
of  the  heart  is  exaggerated.  For  proper  interpretation  the  dis- 
tance of  the  tube  must  therefore  be  noted,  especially  if  tracing  is 
done  for  later  comparison. 

The  importance  of  recognising  an  enlargement  of  the  heart  is 
evident.  Our  physical  methods  are  so  highly  developed  that  the 
diagnosis  of  an  enlargement  will  seldom  be  difficult.  In  some  in- 
stances, however,  comparison  can  be  made  with  a  higher  degree  of 
mathematical  exactness  by  the  Rontgen  method  than  percussion 
would  permit.  So,  for  instance,  Schott  (Nauheim)  could  demon- 
strate that  the  hearts  of  bicy(^lists  were  temporarily  enlarged  after 
a  great  exertion. 

Our  knowledge  of  the  effects  of  valvular  lesions,  of  fatty  de- 
generation, aneurysm,  sclerosis,  pericardial  adhesions,  etc.,  became 
very  much  increased  by  fluoroscopic  examination. 

Fig.  57,  for  instance,  shows  the  hypertrophied  heart  of  a  girl  of 
eleven  years  after  an  attack  of  rheumatic  endocarditis. 

The  movements  of  the  heart  can  be  thoroughly  studied,  its 
regular  contractions  especially  being  easily  observed.  For  exact 
measuring,  the  various  stages  of  respiratory  movements  must  be 
carefully  noted,  so  that  no  errors  occur  when  comparison  is  made 
with  later  results.  The  pulsations  are  most  marked  during  the 
stage  of  expiration.  The  observations  of  Williams  and  Benedikt 
proved  that  some  physiological  errors  in  regard  to  the  mode  of 
contraction  of  the  heart  existed.  That  the  heart  does  not  empty 
itself  completely  at  each  systole  becomes  evident  by  the  presence  of 
a  large  blood-shadow.  Thus  we  learn  that  the  contractions  of  the 
heart  are  not  of  the  extent  assumed  heretofore.  In  proportion  to 
the  amount  of  blood  filling  the  ventricles  the  shadow  of  the  apex 
appears  lighter  or  darker. 

During  deep  inspirations  it  can  be  observed  that  the  diaphragm 
becomes  distant  from  the  heart,  which  proves  that  the  heart  is  sus- 
pended by  its  blood-vessels  and  is  not  supported  by  the  diaphragm. 
Full  inspiration  shows  the  lungs  more  translucent,  so  that  their 
shadow  a])pears  in  greater  contrast  to  the  dark  outlines  of  the 
heart. 
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The  important-e  of  ascertaining  the  accurate  size  of  the  heart 
by  skiagraphy  should  not  be  underestimated.  For  this  end  at 
least  two  skiagraphs,  under  different  projcetion  planes,  should  be 
made.    The  principles  of  locnli;^ation  should  be  well  observe*.!  {see 


I 
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Gi'iienil  I'iirt),  I'or  dextrocardia,  see  dfscriplion  of  caw  of  left- 
siileil  d J olecyst ostomy  (p.  112). 

Fericarditii  is  sometimes  caused  bv  a  frnclurf  or  rib-fragment 
which  has  pierced  the  jjericardiiim. 

A  trauma  of  this  kind  may  be  elicited  by  the  Riintgen  rays.  If 
the  clinical  symptoms  are  slight,  the  rays  showing  no  displaced 
splinters,  expectant  treatment  is  entirely  justifiable.  Rven  if  a 
bullet,  after  having  fractured  n  rib,  has  entered  the  pericardium, 
there  may  be  no  need  of  surgical  interference,  providing  no  severe 
symptoms  are  present. 

In  a  man  who  was  shot,  eight  years  before  bis  death,  into  the 
Bupraclnvicular  fossa  from  alMive.  the  bullet  could  be  located  at 
the  apes  of  the  heart.     The  patient  bad  never  suffered  from  any 
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symptoms  pointing  to  the  presence  of  the  bullet.  At  the  autopsy, 
performed  at  the  St.  Mark's  Hospital,  the  bullet  was  found  era- 
bedded  in  fibrous  tissue  in  the  pericardium. 

The  evidence  of  a  large  bone-splinter  pointing  towards  the 
pericardium  is  an  urgent  indication  for  exposing  the  pericardial 
sac  after  the  resection  of  the  left  fourth,  fifth,  and  sixth  ribs. 
These  need  not  be  resected  in  their  totality,  but  may  be  folded  up 
at  their  sternal  junctions  like  a  bone  flap  of  the  skull.  The  diag- 
nosis of  pericardial  adhesions  may  also  be  verified  by  the  fluoro- 
copic  screen,  which  would  show  limited  expansion. 

Sclerosis  of  the  Arteries. — The  diagnosis  of  arteriosclerosis, 
while  very  easy  on  the  surface  of  the  body,  was  very  difficult  in  the 
deeper  tissues.  According  to  the  text-books  on  internal  medicine, 
the  thickening  of  the  tunica  intima  cannot  be  recognised  if  it  be 
confined  to  a  small  area  or  to  single  small  foci.  It  hardly  need 
be  emphasized  how  important  it  is  to  know  whether,  in  a  given 
case  of  sclerosis  of  the  radial  artery,  foci  in  other  vessels  exist. 
Neither  can  the  number  of  these  obstructive  foci  be  a  matter  of  in- 
difference, nor  whether  a  large  artery,  such  as  the  aorta,  or  only  a 
small  one,  such  as  the  temporal,  is  concerned.  The  presence  of  a 
large  number  of  foci  means  a  loss  of  propelling  energy  in  the  circu- 
lation, which  can  be  compensated  only  by  the  increased  working 
power  of  the  left  ventricle.  The  arterial  pressure  thus  becoming 
higher,  hypertrophy  of  the  overworked  ventricle  will  be  the  most 
natural  consequence.  If  such  fo^n  are  recognised  at  an  early  stage, 
propter  prophylaxis  can  accomplish  a  great  deal  in  preventing 
secondary  disturbances.  The  prognostic;  significance  of  an  exact 
knowledge  of  the  condition  of  the  arteries  is  also  evident.  The 
Rontgen  rays  give  us  a  more  reliable  method  of  ascertaining 
this  condition  of  the  vessels,  and  this  in  nearly  every  part  of 
the  body.  So-called  intermittent  limping  is  thus  sometimes  ex- 
plained by  the  early  recognition  of  sclerosis  of  the  arteries  of 
the  foot. 

Sclerosis  of  the  arteries  points  to  lues  sometimes.  In  such 
cases  palpation  of  the  radial  artery  might  reveal  nothing  abnormal, 
while  skiagraphy  of  the  tibialis  antica  and  postica  shows  cal- 
careous degeneration. 

In  a  case  of  sclerosis  of  both  radial  arteries  (Fig.  58)  the  fore- 
arm, neck,  femoral,  and  aortic  regions  were  studied  skiagraph- 
ically.    Nowhere  did  the  plates  show  any  indications  of  degenera- 
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tion  of  an  artery  except  on  tlie  forearm.  From  the  negative  state 
of  the  other  skiagraphs  the  conclusion  was  drawn  that  the  pa- 
tient's arterioHclerosis  was  confined  to  the  radial  and  the  anterior 
interosseoue  arteries — a  limitation  that  harmonized  with  the  good 
gi'neral  eondition  and  the  absence  of  palpitation,  dyspncea,  and 
vertigo.  As  a  rule,  however,  the  sclerotic  process  is  firft  recognised 
in  the  region  of  the  foot.  Whenever  patients  hetwcen  thirty  and 
nm!  sixty  years  of  age,  es]xt'ially  if  they  are  addicted  to  smoking  or 
drinking,  complain  of  "  rheumatic  [jains  in  the  lower  es t rem i ties," 
skiagraiiliic  examination  is  indicated. 

Sclerosis  and  Osseooi  Dejfeneration  of  Veins. — The  pathological 
changes  in  the  veins  arc  similar  to  tliose  iiliservc-d  in  the  arteries, 


phlebosclerosis  (fihrous  ilegeneration  of  the  tunica  intima)  twing 
nearly  as  fretiucnt  us  arteriosclerosis,  hut  as  a  rule  heing  of  a  lesser 
extent.  Calcareous  deposits  in  the  veins  are  sometimes  reported 
OS  veiu-stoncs,  or  phhboUths.  But  that  there  is  a  degeneration 
of  the  intima  which  shows  real  oioiFom  structures  w^ms  not  to 
have  found  any  attention.  Fig.  5!f  shows  the  presence  of  per- 
fect osseous  texture  in  the  saphenous  vein,  as  well  as  in  the  be- 
ginning of  its  ramifications,  in  a  lady  of  fifty-six  years.  Dr. 
Ludwig  Weiss,  of  New  York  Cily,  to  whom  tlie  author  is  indebted 
for  observing  tlie  case,  found  that  the  patient  had  auffcrcd  from 
varicose  veins  of  both  lower  extremities  for  thirty  years.  There 
were  frc<]uent  attncks  of  thromhophlehilis  followed  by  dilatation 
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Ub  WuU  ut-  bv  i-itatrizHliuii,  llif  lultcr  causing  the  tigiis  of  phlebitis 
obliterans  oil  VHrious  portiouH.  There  was  aUo  a  large  ulcer  from 
which  protuee  hKiiiorrhage  hud  lakeii  place  wverul  limes. 


Fio,  BO.— OsaBOus  Decenebatiom  op  thb  Saphenocs  Vbin. 
a,  Internil  ™pbenoiui  vein— Uta  aUge ;  ft,  wune— early  lUge ;  e.  aatXl  »phon01ii  vein. 

The  patient  suffering  continuously  from  more  or  less  pro- 
nounced inflammatory  condition,  and  consequently  from  cedems 
and  induration,  estirpolinn  of  the  varicous  areas  was  advised,    On 
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removing  tliem  the  author  t'omid  a  numlH?r  of  tiirombi  iu  the 
dilated  veina  which  on  some  portions  rescinbk-d  aiifurjamatie  aaes. 
The  harti  coneistency  of  the  thickened  portions  induL'wi  him  to 
make  them  the  ohji.'ct  of  skiagraphic  exposure.  Thf  anfltomical 
information  obtained  from  such  skiagraphic  examination  seems  to 
lie  of  practical  value.  Whenever  the  Hitntgen  rays  show  the  presence 
of  osseous  degeneration,  it  is  obvious  that  the  much  favored  meth- 
ods of  using  massage,  which  is  so  effective  iu  arteriosc'lerosis,  laced 
stockings,  elastic  bandages,  injections  into  the  circum vascular  tis- 
sues, or  ignipuncture  represent  not  only  futile,  but  directly  danger- 
ous efforts,  the  only  procedure  which  guarantees  recovery  being 
extirpation.  1  f  i)erformcd  under  xtriet  aseptic  precautions  the  risks 
of  the  operation  are  practically  nil.  The  diagnosis  of  the  presence 
of  osseous  degeueraliou  can  not  be  made  l)y  palpation,  the  indurated 
aa-as  not  appi'aring  different 
from  simple  fibrous  convolu- 
tions. Thus  tlio  Rontgcn  rays 
are  the  oidy  means  to  give  ana- 
tomical evidence  bcfon.:  opera- 
lion. 

Tumoui  of  the  Uediasti- 
nnm. — \s  to  type,  shape,  and 
size  of  any  mc-diaslinal  tumour 
much  more  reliable  infomia- 
lion  can  bi^  obtained  by  skiag- 
raphy than  by  iwrcussion.  In 
the  case  of  a  patient,  aged 
fifty-tlirec  years,  the  simiptoms 
of  cbsophagea!  stenosis  becann' 
apparent.  the  (esophageal 
sound  stopping  at  the  level  of 
the  fifth  dorsal  vertehrn. 
Signs  of  cachexia  supervening. 

carcinoma  of  the  cesopliagn.s  ^^^^^  mi.—Miui.ustK.'ou*  i-t  TH.imiw 
was  thought  of,  and  the  ques-  »'«i.j.. 

tion  of  operative   interference 

arose.  The  skiagraph  showed  a  mediastinal  tumour  of  the  size  of 
a  newlwrn  child's  head  that  pn^esed  upon  the  (esophagus.  There- 
fore an  opcratifin  was  not  rx|>ecteil  to  he  of  any  benefit.  The 
autopsy  vcrifiiil  tin-  diagnosis  five  weeks  later. 
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Tumours  of  the  Thoracic  Wall. — lu  tumours  of  the  cliest-wall 
(fibroma,  osteoma,  (.■hoiidroma,  ostfovhondroma,  myelosarcoma, 
ostooparcomn.cti.'.),  the  qiiegtion  as  to  how  far  the  pleura  and  lungs 
ari'  involved  is  of  great 
im|iortaiioe,  ami  may 
di'temiine  wliL'ther  ro- 
iiiovfll  still  offers  any 
!io]ii>  or  henefit  for  the 
[inticnt.  The  same  may 
Hjii)ly  to  far  advance*! 
casi's  of  carcinoma 
Liiammn',  which,  thanks 
to  t!ie  advances  of  sur- 
jrcry,  are  rarely  wei'it  at 
the  present  time. 

A   case  of  sarcoma 


1  1.0V  of  s 


\'oarB 


is    ilhistrated    \>y    Fig. 
(111.     The  skiagraph  in- 
dicated  that  the  intra- 
tlionicic     organs     were 
free.      The    correctness 
of   the   indication   was 
eorrohorated  at  the  op- 
eration.     (The   micro- 
scopical     exam  illation, 
made   by    Dr.   L.  Fisclier.   who   kindly    averred    Ihe   patient   to 
the   author   for   operation,   showeil   the   tumour   to  he   a    myelo- 
sarcoma.) 

Fig.  Gl  illustrates  the  ease  of  perforating  pyothorax  in  a  child 
of  three  years  three  months  after  the  onset  of  the  disease.  The 
swelling  being  of  a  hard  nature  and  the  course  being  slow,  a 
tumour  was  suspected  first.  Of  course,  the  diagnosis  could  be 
well  made  without  skiagraphy,  still  it  was  interesting  to  nole  the 
integrity  of  the  intrathoracic  organs  by  it. 

In  the  case  of  carcinoma  niammie,  described  in  Chapter  XVIIl 
on  Rontgcn-Ray  Therapy,  the  beginning  metastasis,  which  was  the 
precursor  of  pleuritic  exudation,  was  also  shown  by  the  Riintgen 
method.  Thus  the  imminent  fatal  end  was  predicteil,  although  the 
patient  still  felt  well  at  that  time. 


r 
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rubber  tube  containing  thin,  flexible  steel  wire  in  spiral  form  may 
be  need,  the  skiHgraph  denionetrating  where  the  stoppage  of  the 
tube  oceiirs.    Most  patients,  howpver,  will  not  toleriite  this  other- 
wise effective  procedure.     Fig.   62   illustrates  the   utoppage  of  a 
sound  at  the  point  of  strieturr,  rnuBed  by  carcinoma  of  the  oisoph- 
apus,  in  a  nuui  of  fifty-eight  years.    GastroBtoniy  was  perrnrmorl. 

Pio.  62.— (EsopatuEii.  STEsusre  Caused  ur  Cahcinoha. 

which  prolonged  the  life  of  the  patient  for  eighteen  months.    The 
RiJntgen  method  permits  of  differentiation  Iwtween  real  stenosis, 
produced  by  pathological  changes  in  the  resophagiis  wall,  and  con- 

1 
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tractions,  siioli  as  mny  be  found  in  hysteria,  caused  by  disturb- 
ances of  innervation. 

For  fluoroscopic  observation  it  is  adviBable  to  ndminister  an 
opaque  substance,  like  uubnitrate  of  bismuth  in  a  wafer.  The  tube 
is  adjusted  in  front  of  the  patient's  right  shoulder  in  such  a 
manner  that  tin.'  chest  is  ir- 
radiated from  the  right  upper 
anterior  aspect  towards  the 
left  lower  posterior.  The  bis- 
muth (about  15  grains)  can 
be  seen  during  the  act  of 
swallowing  as  a  marked  shad- 
ow that  becomes  diffused  after 
a  few  seconds;  then  a  pf>rtion 
of  it  is  detected  in  the  area  of 
stenosis,  while  the  other 
(jesophagcal  parts  show  noth- 
ing abnormal.  In  eareinonia 
the  bolus  remains  at  the  scat 
of  the  stenosis. 

(Esopliageal  diverticula  may 
he  recognised  by    introducing 
a  sound  the  end  of  which  is 
provided   with    a    ruhl>er   bal- 
loon.    If  the  latter  is  inflated 
i»   situ,   the   diverticulum    is 
shown     as    a    light    globular 
mass. 
In  a  patient  of  sixty-five  years  asthmatic  symptoms  were  in  the 
foreground.     Percussion  and  auscultation  showed  dulness  of  the 
left  side,  reaching  from  the  lower  border  of  the  third  rib  to  two 
inches  below  the  arch  of  the  ribs. 

There  was  a  slight  bruit,  but  no  visible  pulsation.  Degluti- 
tion was  slightly  interfered  with.  The  patient  was  thin,  hut  appar- 
ently there  was  no  cachexia.  The  skiagraph  showed  a  tumour  oc- 
cupying nearly  the  entire  left  thoraeie  cavity.  The  irregular 
outline,  together  with  the  absence  of  pulsation,  pointed  to  the  pres- 
ence of  a  solid  tumour.  The  autopsy,  made  two  months  later, 
showed  an  enormous  sarcomatous  degeneration  of  the  bronchial 
glands. 
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Aneurysm  of  the  Aorta.— Aortic  iincurvsni  ciiii  bo  rtiidied  by 
he  screen  as  well  as  by  skiagraphy.     In  the  fiise  of  an  Italian 

labourer  a  pulsating  tumour  was  (letet-ted  at  the  left  intraclavicu- 
lar  foeea    (Fig.  63).     The  diagnoaia  aneurysm  of  the  subclavian 
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artery  linil  been  mml*;  mid  ligation  advised.  In  the  meanwhile 
eeverul  skiagraphfi  were  taken  that  ehowed  the  preseoi-'e  of  aortic 
aneurysm,  the  pupraclavic«lar  tumour  being  only  n  portion  of  it. 
Shortly  affer  iodide  of  pntassium  was  admiuieterod  tlic  supra- 
clavicular tumour  disapjieared  entirely.    The  size  of  the  aneurj-Bm 

had  eonsideral)ly  dccrcaseil,  as 

^^H^^^^I^I^^^^^^^HH  shown  by  the  skiagraph 

^^^^^^^^^^^^^^^^^^^1  In  harmony 

^^^^^^^^l^^^^^^^^^^l     t!i<'  diagnosis       the 

^^^^^^r^^^^^^^^^^^^M  the  pa- 

^^^^^^^■p^^H^^^^^H  ha»  now  bet.'n  un- 

^^^^^m  "'  ^^f^^^^^^^  '^^'^  observation  for  three  yearn. 
^^^^^■■^^^^K^^^^^^H  shniild  be  Iwme 

^^^^^^^^^^H^^^^^H  stances  tbe  aorta  seen  the 
^^^^^^^^^^^  '^E^^^l  mediastinum        the 

^^^^^W^  ^^^H  intercostal  space. 

^^^      Le^^l^  I'lilping  of  the  arch,   showing 

^m  ^Cfl^P^  I'OTisiderable    pulsation     above 

■  'lii-i  spaw,  points  to  the  pres- 

H        M     _       >  ^fc  '  '"■<'  of  aortic  aneurysm.    Vl>- 

no  sae-like  bulging,  (mints  to 
aortic  insidfieiency. 

In  a  most  extraordinary 
case  of  aortic  aneurysm,  illustrated  by  Fig.  (io,  it  was  possible  to 
demonstrate  not  only  complete  atrophy  of  the  stpmum  down  to  the 
xiphoid  process,  and  of  the  sternal  portions  of  the  clavicle,  but  also 
the  overlapping  of  the  heart  over  the  parasternal  line  and  down- 
ward displacement  of  its  apex.  (Fig-  6(J.)  The  patient,  an  archi- 
tect, aged  thirty-nine  years,  (ierman  by  liirth,  single,  gave  the  fol- 
lowing family  history :  Father  died  suddenly  when  sixty-live  years 
of  age;  mother  also  died  suddenly  when  sixty.  His  only  brother 
died  of  typhoid  fever  at  twelve.    There  were  no  Kiaters. 

The  patient  denied  lues,  and  the  examination  verified  his  state- 
ment, Gout  and  chronic  nephritis,  as  well  as  any  erotic  excesses, 
were  to  be  excluded.  He  was  always  well  until  five  years  ago ; 
then,  after  lifting  an  excessively  heavy  weight,  he  noticed  a  small 
protuberance  on  the  left  side  of  his  ne<'k;  this  grew  constantly, 
invading  at  last  the  whole  anterior  surface  of  the  neck  and  the 


(CompueFig  On.) 
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upper  portion  of  the  chest.    It  is  highly  prohiihle  that  the  exertion 
in  lifting  caused  an  enormous  increase  in  the  circulatory  pressure, 


f-'llowt'd  by  an  overt\tcnfi(in,  ami  pn'ljuiily  a  lawration  of  the 
tunicu  iiitiiiia  and  njedia. 

Shortly  after  this  he  was  admitted  to  a  hospital,  where  he  was 
treated  for  torticollis,  a»  he  states,  for  five  weeks.  Dnrinp  that 
period  slight  dysphagia  and  hoarseness  had  been  present.     He  re- 
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covered  again  so  far  as  to  regard  himself  well  for  an  entire  year. 
Then  a  "  severe  attack  of  malaria ''  induced  him  to  seek  hospital 
treatment  again.  At  that  time  the  tumour  had  not  exceeded  the 
size  of  a  large  apple.  The  hoarseness  was  considerable  then. 
After  having  improved  again  he  left  the  hospital,  and  for  eighteen 
months  after  had  been  under  medical  treatment  occasionally. 
Then  he  began  to  suffer  from  slight  dizziness,  with  constriction  of 
the  throat  and  chest.     Slight  dysphagia  and  hoarseness  recurred. 

On  Octol)er  31,  18J)8,  when  the  patient  entered  St.  Mark's 
Hospital,  the  author  saw  him  for  the  first  time.  The  tu- 
mour had  reached  an  enormous  size,  then  extending  over  the 
sternum,  the  sternal  portions  of  the  clavicles,  and  the  whole  ante- 
rior surface  of  the  neck,  the  diameter  of  the  latter  portion  being 
7 J  inches  (see  Fig.  GO).  The  constant  pressure  of  the  tumour  had 
caused  complete  atrophy  of  the  adjoining  osseous  structures,  so 
that  no  visible  trace  was  left  of  the  sternum  or  of  the  sternal  por- 
tions of  the  clavicles. 

The  examination  of  the  heart  both  by  ])ercussion  as  well  as  by 
the  Rontgen  method  revealed  hypertrophy  of  the  left  ventricle. 
The  apex  beat  was  felt  in  the  sixth  intercostal  space  an  inch 
beyond  the  mamillary  line.  Above  the  jugulum  and  in  the  right 
parasternal  line  a  diastolic  as  well  as  a  systolic  murmur  was  no- 
ticed, the  latter  l)cing  more  distinct  at  the  systole.  On  placing  the 
hand  gently  on  the  tumour  slight  vibration  could  be  felt. 

The  lungs  were  normal.  No  cough  was  present.  Sometimes, 
especially  after  any  muscular  exertion,  there  was  dyspnoea.  The 
respiration  was  20  to  the  minute,  the  pulse  78,  the  temperature 
oscillated  between  97°  and  98°  F.  The  pulse  of  the  right  radial 
artery  was  weaker  than  that  of  the  left,  and  lagged  behind  it  ap- 
preciably. There  were  no  signs  of  arteriosclerosis.  The  voice 
was  clear  and  its  resonance  simply  remarkable,  the  previously 
existing  hoarseness  undoubtedly  having  been  due  to  pressure 
paralysis  of  the  recurrent  nerve.  The  dysphagia,  caused  by  press- 
ure upon  the  oesophagus,  was  very  moderate  on  his  admission. 

The  subjective  disturbances  of  the  patient  were  then  insignifi- 
cant. He  had  a  fine  appetite,  and  had  attended  to  his  business 
for  the  preceding  four  weeks. 

The  pulsation  was  unusually  moderate  in  comparison  to  the 
large  size  and  hardness  of  the  tumour,  a  circumstance  which 
pointed  to  the  presence  of  abundant  coagulation.    It  must  also  be 
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aeaunied  that  the  aortic  wall  formed  by  adventitia  and  llm  abun- 
dant proliferation  of  connective  tissue  had  become  bo  much  forti- 
fied that  the  blood  conld  dischurge  again  from  the  subadventitial 
sac  in  the  jwripheral  portion  to  the  proper  vascular  channel.  To 
these  fortunate  eircumi^tanrcs,  the  coagulation  as  well  as  the 
patency  of  the  vascular  channel,  the  surprising  euphoria  may  he 
attributed. 

Ab  alluded  to  above,  the  skiagraph  shows  complete  atrophy  of 
the  steniiim  down  to  the  xiphoid  process,  and  of  the  sternal  por- 
tions of  the  clavicles.  The  heart  overlaps  the  parasternal  line,  and 
its  apcK  shows  a  slight  displacement  downward.  Its  oval  shape  is 
distinctly  recognisable,  and  is  well  demarcated  from  the  aneurysm, 
the  intrathoracic  extent  nf  which  is  enormous.  Other  skiagraphs 
taken  by  the  author  show  the  aortic  arch,  which  is  not  as  well 
represented  in  the  otherwise  distinct  skiagraph  (Fig.  tiCt). 

Thus  it  can  be  seen  that  often  more  reliable  information  as  to 
type,  shape,  and  size  of  intrathoracic  tumours  can  Ih?  obtained 
by  skiagraphy  than  by  percussion.  There  can  be  no  doubt  that  the 
Kiintgen  rays  enable  us  to  recognise  aneurysms  at  their  earliest 
stages,  so  that  frequently  a  series  of  prophylactic  measures  can  be 
taken  which  may  counteract  any  further  aneurysm  formation.  The 
therapy  Ijcing  under  perfect  control,  it  can  be  ascertained  whether 
under  treatment  either  improvement,  arrest,  or  still  further  expan- 
sion may  take  plai'e. 

The  patient  had  been  subjected  to  BarwelPs  diet  and  to  gelatin 
injet'tions  after  the  manner  of  Lancereaux  for  two  months.  The 
injections  had  been  well  borne,  except  on  one  occasion,  when  a 
slight  rise  of  temperature  followed  and  jjersisted  for  three  days. 
During  that  period  the  patient's  general  condition  was  consider- 
ably atfected.  There  could  be  no  doubt,  however,  that  the  tumour 
decreased  in  size;  the  hoarseness  disappearing  entirely,  and  the  sub- 
jective condition  of  the  patient  being  much  improveil. 

In  July,  1890,  the  patient  died  after  three  days  of  an  acute 
attack  of  pneumonia.  The  autopsy  showed  no  rupture  of  ihc  enor- 
mous sac,  but  suppuration  of  the  bronchial  glands,  probably 
caused  by  the  gelatin  injections.  The  specimen.  Fig.  fiT,  obtained 
at  the  autopsy  Miows  the  correctness  of  ifkiagraphie  representation. 

Fracture  of  Eibs  and  Scapular  Keck. — Fig.  IIR  shows  fracture 
of  Ihc  neck,  of  [he  scnpuhi,  and  of  the  second  and  third  ribs.  The 
diagnosis  of  these  simultaneous  injuries  was  not  made  becauae  the 
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swelling  causett  by  the  irjury  seemed  to  be  a  part  of  the  effusion 
around  the  shouider-joinl.    The  Bwclling  ijcrceived  there  wae  also 
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[.    (Gompkn  FigB.  IK  >nd  66.) 


attributed  to  the  ninin  injury.    There  were  no  physical  signs  pres- 
ent, and  the  wubjedive  fyiiijitnms  consisted  in  pain  that  was  also 
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thought  to  be  cause.l  by  injury  of  Iho  shoulder.    The  slight  cough 
noticeable  now  and  Ihtjn  was  erroneously  explained  by  bronchitis 
from  which  the  jiatient  had  suffered  before  he  sustained  the  injury 
The  recognition  of  the  nature  of  the  joint  injury  enabled  the  author 
to  reduce  the  rragiiicnt.  which  was  displaced  downward. 

Fractures  of  Dorsal  Vertebne. — In  those  eases  in  which  a  clear 
skiagraph  of  fracture  of  the  dorsal  vertebrae  can  he  secured  (as  t< 
technique  sec  page  lltj,  the  tyi)e  of  fracture,  the  si/e  and   nuni 

ber  of  the  splinters,  and  llirir  Iin-nlioii  [utiy  be  reiirc-ented  so  wel 
that  the  indications  fur  the  mode  of  treatment  can  lie  clearly  se 
forth.    After  a  general  view  is  obtained,  the  seat  of  the  injury  is 
skiagraphed  by  the  aid  of  the  diaphragm  in  order  to  obtain  struc- 

lion  can  be  apconiplished.    But  in  the  event  of  intraspinal  hiemor- 
rliage  and  when  bone- fragments,  driven  into  the  canal,  press  upon 
the  cord,  operative  interference  is  required.    In  children,  of  course 
the  liest  reproductions  are  obtained,  one  minute's  exposure  gen 
erally  being  sufficient. 
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IJ^iuler  the  application  of  the  Rontgcn  rays  the  results  of  oper- 
ations which  formerly  had  been  confined  to  exploration  have  be- 
come much  more  encouraging.  The  field  of  operation  being  out- 
lined by  the  skiagraph,  the  modus  operandi  can  be  determined 
beforehand.  While  at  one  time  it  was  deemed  advisable  to  expose 
a  large  portion  of  the  spinal  column  in  order  to  ascertain  that  every 
possible  injury  had  really  been  reached,  now  all  the  operative  pro- 
cedures can  be  carried  on  under  the  indication  of  the  rays  with 
ease  and  security,  even  the  length  of  the  incision  necessary  for  the 
removal  of  bone  splinters  being  suggested  by  the  skiagraph. 

It  is  surprising  that  surgeons,  who  find  it  most  natural  to  re- 
lieve, by  immediate  operation,  brain  pressure  caused  by  a  depressed 
fracture  of  the  skull,  should  hesitate  to  perform  the  similar  opera- 
tions upon  the  spinal  column.  Nothing,  indeed,  is  more  natural 
than  reduction  or  removal  of  a  fragment  pressing  upon  the  spinal 
cord. 

As  to  scoliosis,  kyphosis,  and  lordosis,  it  may  be  said  that  their 
treatment  can  be  well  controlled  by  repeated  skiagraphic  obser- 
vations. 

Inflammatory  processes,  like  spondylitis,  can  be  differentiated 
from  fractures  of  the  spinal  column.  Tuberculous  foci  in  the  ver- 
tebras are  also  demonstrable.  The  same  applies  to  osteomyelitis 
and  necrosis. 

Localization  of  hulhts  in  the  thoracic  cavity  is  not  always  easy. 
The  temptation  to  extract  bullets  that  cause  no  disturbance  is 
greater  than  formerly,  a  fact  which  is  not  to  be  registered  among 
the  advantages  of  the  Rontgen  rays  (compare  page  95  on  Peri- 
carditis). 

Nowhere  is  the  necessity  of  careful  interpretation  of  skia- 
graphs so  important  as  in  thoracic  diseases.  It  is  utterly  impos- 
sible to  instruct  a  non-medical  skiagrapher  and  to  impress  upon 
him  the  necessity  of  emphasizing  certain  points.  If  the  physician 
does  this  work  himself  he  will  be  able  to  judge  much  better.  But 
even  then  a  great  deal  of  doubt  as  to  the  real  nature  of  an  abnor- 
mal shadow  may  exist.  The  scientific  physician  must  never  be 
tempted  to  tax  his  power  of  imagination,  but  must  base  his  diag- 
nosis on  all  the  methods  at  his  command,  of  which  the  Rontgen 
rays,  however,  form  an  integral  part. 


CHAPTER    IX 
ABDOMEN 

The  al)domcn  is  best  fluoroscopcd  while  the  patient  is  standing. 
Skiagraphy  is  done  either  in  the  abdominal  or  dorsal  position. 
Sometimes  an  examination  in  an  oblique  perspective  must  be 
added. 

The  value  of  abdominal  skiagraphy  is  greater  than  that  of  flu- 
oroscopy. The  study  of  the  various  abdominal  organs,  however, 
leaves  much  to  be  desired.  Considering  the  thickness  of  the  abdo- 
men, it  seems  natural  that  hard  tul)es  should  be  employed  in  order 
to  obtain  sufficient  penetration.  But  their  great  disadvantage  is 
that  they  diffuse  the  rays  so  that  the  image  becomes  blurred.  On 
the  other  hand,  it  is  difficult  to  utilize  soft  tubes  because  they  do 
not  penetrate  the  abdominal  wall.  This  factor  will  be  discussed 
further  below.  The  solid  masses  of  the  liver  can  be  easily  repre- 
sented, but  the  intestinal  loops  are  only  occasionally  shown.  The 
intestinal  contents,  especially  those  of  the  transverse  colon,  are 
recognisable.  The  outlines  of  the  stomach  can  be  made  visible  by 
substances  impermeable  by  the  rays.  The  spleen  and  kidneys  are 
rarely  demonstrated  at  the  screen,  but  can  be  outlined  by  skiagra- 
phy. Below  the  shadow  of  the  liver,  especially  of  its  left  lobe,  the 
lower  ribs  are  clearly  seen.  The  triangular  shadow  of  the  psoas 
muscle,  from  the  beginning  at  the  twelfth  dorsal  vertebra,  must 
always  be  recognised. 

The  chief  practical  results  in  abdominal  skiagraphy  have  so 
far  been  obtained  in  the  representation  of  the  injuries  and  diseases 
of  the  lumbar  vertebrae  and  of  concretions  and  foreign  bodies. 
Thus  fractures,  dislocations,  inflammatory  y)rocesses,  and  growths 
of  the  lumbar  vertebra*  can  bo  diagnosed,  as  also  calculi  of  the 
kidneys,  ureter,  bladder,  prostate,  urethra,  gall-bladder,  and 
hepatic  ducts. 

Ill 
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LIVER 

The  liver  is  best  represented  with  the  patient  in  the  abdominal 

l»ostiirt'.      In    newborn    cliildren    il«    Klmdow    is   esperiully    well 

markcil.     The  pnwitinn,  wizi>.  and  shape  may  give  valuable  infor- 

mnlion     in     nianv    nb- 

Snbphrenic  Abscess. 

—  The     diiipnofiis     of 

MhJT  *m^VfeT  dary-lines    ot    the    ub- 

front     of     Ihe     thorax 
Flo.  fill.— SuHPH Hie Mc  A11S0B9S.  anil   tbe   Riintgen   tulie 

behind  him,  the  upper 
portion  of  the  diseased  side  must  appear  normal — thai  is,  light. 
Below  thie  area  a  dark  one  appears  which  indieatw  the  diaphragm  • 
(Fig.  fifl,  J).  Below  the  diaphragm  a  very  dark  shadow  is  found 
if  fluid  in  present.  This  would  correspond  to  the  dark  area  indi- 
cated by  Fig.  fi9,  a. 

When  the  patient's  position  is  changed  the  dark  area,  indica- 
ting the  fJuiil,  also  changes.  Sometimes  there  is  an  accumulation 
of  gas  in  the  subphrenic  abscess.  Then  a  light  area  will  be  seen 
above  the  dark  shadow.  .\s  soon  as  the  patient  is  shaken,  the 
horizontal  line,  indicating  the  border-line  between  gas  and  ttuid, 
becomes  wavy. 

In  the  recunibont  position  Ihe  dark  area  is  shown  only,  even  if 
gas  he  present.  (As  to  further  information,  see  author's  mono- 
graph on  .'Subphrenic  Abwess,  Medicsil  Record,  February  15, 1896.) 

Total  transposition  of  the  viscera  was  well  represented  in  a  case 
depicted  in  the  Annals  ot  Surgery,  May,  1899.    Never  Ijefore  has 
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choieeystostomy  for  eliok'lilhiaais  bw:c-n  pfrformed  on  the  left  sidCj 
as  it  was  in  this  retuarkublc  iniitaiiOL-. 

The  greatest  usefulness  of  the  rays  in  hepatic  diseases  is,  how- 
ever, displayi^d  in  the  recognition  of  cholelithiaaia. 

Cholelithiuii. — Gall-stones  liave  not  bei<n  skiagraphed  until 
recently.  It  was  the  priiilege  of  the  author  to  show  the  first  undis- 
pnt<id  skiagraph  of  gall-stones  in  the  living  subject  at  a  meeting  o£ 
the  New  York  County  Medical  Association  in  October,  1899. 

As  emphasized  above,  the  diffusion  of  the  rays,  especially  in 
the  liver,  is  the  main  ohstacle.  The  use  of  the  diaphragm  obvi- 
ates this  to  a  certain  extent,  lint  not  sufficiently  for  the  pur- 
pose. The  harder  the  tube,  the  better  the  penetration,  but  the 
greater  the  diffusion  of  the  rays.  If  there  be  little  diffusion,  the 
bones  may  be  represented  well,  hut  the  biliary  calculi  are  penetrated 
by  the  rays  to  such  an  extent  that  they  cast  no  shadow  on  the  plate, 
unless  there  should  be  a  large  amount  of  calcium,  which  is  rare. 

It  is  obvious,  therefore,  that  the  representation  of  biliary  cal- 
culi had  to  he  expected  from  a  soft  tube,  or  at  least  from  a  tube 
the  vacuum  of  which  stands  at  the  border-line  between  softness 
and  medium  hardness.  Such  lubes  show  the  osseous  tissues 
faintly,  a  fact  which  can  be  reaiiily  observed  in  all  the  successful 
cases  of  the  author. 

Kig.  70  is  a  striking  illustration  of  this  fact.  It  represents  the 
case  of  a  woman  of  sixty-eight  years  whose  skiagraph  shows  several 
biliary  calculi  distinctly,  while  others  are  faintly  reproduced. 
Choieeystostomy,  performed  on  the  following  day  by  the  author, 
revealed  the  presence  of  231  small  calaili  and  one  larger  stone 
which  was  arrested  in  the  common  duct,  thus  having  prevented  the 
passage  of  the  smaller  sized.  The  dtstinclneBs  with  which  the  ribs 
are  reproduced  proves  that  the  vacuum  of  the  tube  employed  was 
too  high,  wherefore  it  permeated  the  calculi  which  were  situated 
directly  underneath  the  focus,  while  those  around  it  are  not  so 
well  penetrated. 

There  is  one  advantage  in  the  skiagraphy  of  the  contents  of 
tile  gall-bladder  over  those  of  the  kidney — viz.,  the  possibility  of 
bringing  the  plate  very  near  the  urea  to  be  skiagraphed,  the  inter- 
vening tis-sues  being  u  great  deal  thinner  than  in  the  renal  region. 

Tariou  Types  of  Biliftry  Calculi. — The  results,  of  course,  are 
to  a  great  extent  dependent  on  the  chemical  composition  of  the 
biliary  calculi,  which  is  far  more  complex  than  that  of  urinary 
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concretion H.     Ail  the  different   types  of  caleiili    (Fig.   71)   were 
skiagraplifd  by  the  autiior  (Fig.  12)   (see  "On  the  Detection  of 

Calculi  in  the  Liver  and  Gall-bladder."  New  York  M.^dical  Journal, 
January  20.  1900).  By  tiiis  procedure  he  obtained  a  visual  com- 
parison of  their  impermeability.  The  same  ealcnli  were  irradiated 
then  through  the  living  body,  thus  practically  demonstrating  the 
difference  in  transtucency  (Fig.  73). 

The  common  biliary  calculi,  the  moRt  frequent  type,  are  found 
to  be  quite  permeable  to  the  rays,  and  tlierefore  produce  only  a 
light  shadow.  If  present  in  large  numbers,  the  shadow  is  some- 
what more  conspicuous  (Figs.  71,  73,  and  73.  No.  2).  Calculi  com- 
posed of  pure  cholest^rin  arc  less  permeable  than  those  of  the  com- 
mon type,  and  show  a  Blightly  more  distinct  shadow  (sec  No.  5). 

The  stratified  cholesterin  calculi,  on  account  of  their  admix- 
ture with  calcium,  show  much  less  permeability,  and  therefore  pro- 
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duee  a  distinct  skiagraph  (Nos.  1  and  12).  The  mixed  bilirubin 
caleuli,  which  contain  traces  of  copper  and  iron,  in  addition  to  the 
bilirubin-eak-iiui!,  are  less  permeable  than  all  the  former  varieties, 
and  coDBequently  give  a  very  distinct  shadow  (No.  (5).  The  same 
applies  to  the  pure  bilirubin-colcinm  calculi. 

Calculi  eomposed  of  pure  bilirubin-cnlcium,  on  account  of  their 
mi.xturc  of  calcium,  show  a  larger  degree  of  permeability,  and  their 
outlines  can  be  nearly  as  distinctly  shown  as  thoBu  of  the  biliruhin- 
calcium  calculi  (No.  T).  But  with  a  good  tube  even  the  more 
translucent  calculi  are  sometinies  repreiiented.  Recently,  calculi 
that  were  only  the  size  of  a  pinhead  have  been  shown  in  the  gall- 
bladder.   Calculi  of  the  hepatic  ducts  have  also  been  represented. 

These  resnlls,  which  could  formerly  hardly  be  hoped  tor,  are 
attributed  mainly  to  the  excellent  quality  of  the  soft  tubes  used, 
which  permitted  of  the  employment  of  a  strong  current.  In  fact,  the 
Tiio.-l   iiiiparlnnt  rct|iiisile  for  wkiagraphic  suceCi^M  in  surh  di'lunle 


work  if  ii  strimply  built  tube  of  a  low  vacuum  in  connection  with 
a  large  BuhnikorfT  coll. 

It  has  been  found  that  the  soft  tubes  used  for  the  reproduction 
of  biliary  calculi  display  their  best  energy  so  long  as  they  are 
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coiiipiirutively  new.  Irfter  on  tliov  show  less  contrast,  just  like 
very  hard  tulws,  even  if  providcii  wiih  tin  attaciinienl  for  regener- 
iilioii.     ir  the  tul)€  works  well   from   the  bciriniiiuL'.  lln'  nvcrfiiie 


lime  of  (..viiosiire  >h..iiia  1h-  iiljmii   four  miiHit.^s  iji  llijn   iiulivh 
uuls,  ami  ahoiil  six  in  sloul  cnms. 

The  iirtsitioii  of  the  patient  while  Ijelnjr  skiagraphud  is  also  a 


^ 


important  factor.    lie  rhnuld  lie  <>i\  hi.-  iiii<iiiiiicji  witli  nlimit  three 
pillows  uiiderneath  his  clavicles,  tis  llio  I'li'vatJuii  piniliireii  luvmits 


the   protrii--i"ij    "f    Hir    LMll-t.l.niih  i,    iim-    i.i,,, 
nearer  the  photof^rujiliii'  plalu.     'I'lic  itppniAinMln 
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turning  the  body  slightly  t»  the  right  and  raising  the  left  eida 
A  diaphragm  should  always  be  iiwd  (Fig.  7-1). 

A  pencil  mark  should  be  made  on  the  back  to  cnrreqiond  to 
the  site  of  the  gall-bladdor  in  front. 

in  iivdcT  to  exfludp  any  possible  source  of  error  from  intcclinal 


1 


content!*,  the  bowclii  miit-t  bt  thoroughly  evacualed  before  irra- 
diation. 

By  using  this  method  the  size,  shape,  and  diameter  of  the 
gall-stones  can  not  only  be  determined  in  suitable  cases,  but  they 
can    also   be   localized.      The    importance    of    knowing    whether 
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there  are  also  caleuH  in  the  liver  besides  those  present  in  the  gall- 
bladder needn  no  discuesion. 

Intrahepatic  Calonli. — The  presence  of  calculi  in  the  liver  tis- 
sue explains  why  chololithiasia  is  often  only  partially  cured  by 
cholecystotomy.  This  fact  ehows  why  calculi  have  sonietimes  sur- 
prised the  surgeon,  who  has  thoroughly  evacuated  the  gall-blad- 
der, by  their  appearance  a  few  days  after  the  cholecystotomy. 
That  in  eholelitliiasis  sometimes  hundreds  of  calculi  are  contained 
in  the  hepatic  ducts  is  a  well-knowTi  fact,  but  why  calculi  appeareii 
after  cholecystotomy  has  heretofore  been  explained  only  on  the 
autopsy  table.  (See  author's  monograph:  When  shull  we  Operate 
for  Cholelithiasis?  in  the  New  York  Medical  Journal,  May  8. 
1S!)7.) 

Fractical  Value  of  Skiagraphy  of  Biliary  Calculi. — It  if  evi- 
dent that  a  positive  skiiij^ni pli  renders  cxploriilory  laparotomy  for 
suspected  cholelitliiapis  unuecessary.  It  can  be  ascertained  by 
subBe(|uent  esposures  whether  any  calculi  have  been  dislodged  or 
whether  some  have  escaped.  If  they  are  of  very  large  size,  their 
removal  by  other  than  surgical  means  would,  of  course,  not  be 
expected.  So  the  question  whether  or  not  operation  is  advisable 
in  cholelithiasis  may  be  settled  by  the  RiJntgen  rays.  When  only 
small  slones  are  present,  there  is  a  chance  for  medical  treatment. 
When  stones  are  found  too  large  to  pass  the  common  duct,  medieal 
treatment  can  only  be  palliative,  and  cholecystotomy  should  be 
performed  as  soon  as  the  calculi  prove  to  be  a  source  of  irritation 
and  danger. 

Seficienciei  of  the  Uethod. — It  is  appreeiated  that  the  method 
given  for  liiagnosing  biliary  ealculi  is  incomplete  and  needs  fur- 
ther modification  and  improvement,  as  there  are  many  delicate 
technical  details  on  the  correct  appreciation  of  which  success 
depends.  Skiagraphy  of  biliary  ealculi  is  not  so  perfect  a  diagnos- 
tic method  as  that  of  renal,  ureteral,  and  vesical  ealculi.  While 
a  negative  result  in  the  cose  of  suspected  urinary  ealeiili  can  now 
\k  pretty  safely  taken  as  evidence  of  the  absence  of  calculi,  pro- 
vided the  skiagraph  is  hlanicless,  the  same  cannot  as  yet  be  said  of 
biliary  ealculi.  But,  on  the  other  hand,  it  can  safely  be  asserted 
that  even  a  faint  skiagraphic  reproduction  of  biliary  calculi 
proves  their  presence  to  the  expert  reader.  With  increased  knowl- 
edge and  improveil  technique  the  skiagraphic  reproduction  of  bil- 
iary calculi  will  become  a  great  deal  easier. 


Pio.  re.— Biliary  Cti^i' 


(two  of  then 


bladdor  walk  become  thick  and  HbrouB  and  constfiuenlly  less  per- 
inea bio  to  the  rays. 

Fig.  75  reprosenta  two  large  facetiHi  gall-stones  in  the 
gall-bladder,  and  four  in  the  vicinity,  one  probably  in  the  cystic 
duct  and  Ihree  in  the  intrahepatic  ducts.  Their  elliptic  shape, 
their  size,  and  their  diameter  can  be  well  recognised.  The  patient, 
a  man  of  forty  years,  is  still  in  the  possession  of  his  stones,  which 
cause  only  occasional  and  very  slight  disturbance,  bo  that  the 
author  did  not  feel  justified  in  persuading  him  to  submit  to  an 
o]>eration.  The  patient  is  the  brother  of  the  woman  whose  large 
biliary  calculus  was  removed  from  the  left  side  (see  p.  112) ;  from 
a  sister  of  this  patient  the  writer  also  removed  two  large  biliary 
calculi.  There  are  ten  members  of  this  family  in  whom  cholelithi- 
asis could  be  diagnosed. 

Fig.  7fi  shows  a  large  and  two  small  biliary  calculi  in  a  man 
of  forty-five  j'eare.    In  this  case  the  large  gall-stone  is  overshad- 
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owed  by  the  riK     If  tlic  tulml  vai-oum  harl  bpen  sliglitl.v  lowi;r, 
the  outlines  would  probably  also  have  U'cn  more  distinct. 

Fig.  77  flhowa  a  solitary  calculus  faintly,  while  Hnialler  intra- 
hepalic  calculi   are  represented   distinctly.      Clinlecys^totomy    per- 
formed hy  the  author  a  few  days  after  expot^ure  proved  Ihc  prcs- 

b'la.  K. — Three  Uiltabt  Cilcdi.i. 

enceof  a  large  calculus  (Fig.  78)  in  the  gall-bladder.    No  evidence 
was  found  of  the  others  in  tho  ducts.    This  must  be  explained  by 
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thoir  intrahepatic  doniirile,  which  could  nut  be  exposod.  In 
favour  of  this  asBuniption  whs  the  extremely  severe  cholangioitia 
from  which  the  patient  suffered  after  the  operation.     The  skia- 


stoiic  translucent,  as  it  con^iif!tod  luaiuly 


^H  graph  shows  the 

^M  of  cholesterin. 

^1  Fig.  79  shows  the  presence  of  a  large  numhur  of  calculi  of 

^H  various  sizet). 

^H  It  is  interesting  to  ohserve  that  a  woman  of  thirty-seven  years, 

^1  whose  calculi  were  skiagraphed  three  years  ago,  was  re-examined 

^H  recently.    Three  skiagraphs  taken  at  different  times,  in  different 

^H  positions,  showed  a  negative  result.     The  patient  had  submitted 

^H  to  diet,  much  Iwttcr,  and  the  regular  administration  of  Carlshad 

^H  Muehlbrunn  for  more  than  a  year,  and  the  result  was  that  the 

^H  tumour  in  the  region  of  the  gall-bladder  hail  disappeared.     Her 

^1  general  condition  had  also  improved  accordingly,  and  no  colicky 

^1  attacks  were  noted  during  the  last  eighteen  months.    One  may  feel 


justified  in  helinving  that  the  negative  skiagraph  eonfinncd  the 
impression  that  the  atones  had  passed  away. 


KIDNEYS 

The  kidney  must  be  skiagniphed  in  the  dorsal  position.  Tubes 
of  moderate  hardness  are  best  for  their  skiagraphic  representation ; 
very  hard  tubes  penetrate  the  organs  and  leave  no  shadow.  Renal 
fluoroscopy  cannot  be  relied  on  with  our  present  means. 

Hydronephrosis  And  eehinoeoceus  cyst  can  be  represented  under 
favourable  circumstances.  The  greatest  usefulness  of  the  rays  in 
renal  disease,  however,  is  displayed  in  diagnosticating  concretions. 
Great  credit  is  due  to  Mclntyre  for  having  been  the  first  to  skia- 
graph renal  calculi.  Soon  afterward  Twain,  Thyne,  Kiimmell, 
and  Ringel,  as  well  as  the  author,  obtained  distinct  skiagraphic 
representations  of  nephrolithiasis. 

Naturally  such  calculi  can  be  represented  best  which  consist 
of  hard  and  firm  material,  like  oxalates,  while  the  more  penetrable 
phosphates  cast  an  indistinct  shadow, 
and  the  translucent  urates  hardly  at  all. 
Thus  we  learn  that  the  success  of  ski- 
agraphy in  calculi  of  the  urinary  tract 
depends  largely  on  the  chemical  compo- 
sition of  the  calculi,  and,  eonsi-quently, 
on  their  greater  or  lesser  opacity.  Still, 
with  the  aid  of  the  diaphragm  more  or 
less  marked  shadows  even  of  tiie  urates 
are  obtained.  The  beautiful  work  of 
Ablie,  Bevan,  and  Ijconard,  all  of  this 
country,  furnish  striking  illustrations 
of  the  immense  progress  of  this  young 
science  in  the  short  space  of  a  few  years. 

As  to  the  technique  of  the  skiagra- 
phy of  renal  concretions  many  of  the 
principles  emphasized  in  connection 
with  biliary  calculi  hold  good   {see  p. 

113).  Considering  the  diffusion  of  the  rays,  the  use  of  a  dia- 
phragm is  indispensable.  Thus  even  small  calculi  may  be  repre- 
sented. 

In  regard  to  their  chemical  composition,  it  should  also  be  re- 
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nieiiiliiTfii  ihiil  n  I'alcuhis  may  fonsist  of  (liffiTi.'nt  salts.  In  one 
of  the  author's  pases  five  layers  were  found,  the  nut-IeiiB  and  third 
layer  consisting  of  calcium  carh<innte,  itw  branches  of  a  combina- 


tion of  calcium  carbonate  and  triphosphate,  and  the  outer  crystal- 
line layer  of  carbonate  of  magnesium  and  ammonium. 

Under  such  circumstances  the  nucleus  will  be  more  marked 
if  a  tube  of  moderate  hardness  Is  used,  while  the  branches  will  be 
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more  conspicuous  if  a  soft  one  i»  employcsl.  As  a  rnk',  tubos 
should  be  rhnson  that  are  slightly  harder  than  those  used  for  skia- 
graphinp;  biliary  caleuli.  The  time  of  exposure  should  Ix.'  four 
minutes  in  thin  and  about  six  minutes  in  stout  individuals.  A 
good  skiagraphic  representation  of  nephrolithiasis  renders  an  ex- 
ploratory incision  unneeessary.  It  will  settle  the  ({uestion  of  the 
presence  or  the  absence  of  concretions,  and  in  case  an  operation  is 
indicated,  it  will  pive  valuable  hints  as  to  tlic  lecbniquo. 

While,  as  has  been  said  above,  a  negative  result  cannot  be  re- 
lied upon  in  a  case  of  suspoctctl  cliolelithiasis,  a  good  skiagraphio 
plate  which  docs  not  show  the  presence  of  renal  caleidi  may 
safely  be  regarded  as  diagnostieally  conclusive.  Kiimmell  veri- 
fied the  skiagraphic  diagnosis  in  alt  casc^.  the  operation  proving 
its  correctness  sixteen  times  and  the  autopsy  twice.  The  charac- 
teriHtics  of  a  reliable  renal  skiagraph  are  (hat  it  shows  the  out- 
lines of  the  psoas  muscle  and  the  lower  rilw  and  the  slnicture  of 
the  trnnsver^e  processes.  If  they  show  distinctly,  a  ealcuhic  which 
is  not  smaller  than  a  pea  would  necessarily  also  lea\e  its  shadow 
on  the  plate.  Very  small  concretions  may  l)e  overlooKid  But  if 
these  marks  are  not  distinctly  shown,  the  negative  plnli,  muft 
never  i>e  relied  upon. 

When  we  bear  in  mind  the  high  mortality  of  nephrolithiasis 
nl  a  late  stage  and  how  many  lives  will  be  saved  by  early  opera- 
tion, llie  imporlimcc  of  early  n.'cogiiili(in  of  the  calculi  becomes 
evident. 

Nephrolithiasis  as  well  as  eholcliihiasis  is  often  eonfounde<l 
with  apjiendicilis.  It  is  in  the  interest  of  the  patient  as  well  as  in 
that  of  the  nuKiical  profession  that  differentiation  is  made  before- 
hand, instead  of  removing  the  appendix  first  and  then  being  told,  by 
the  continuation  of  Ihe  painful  atlacks.  and  finally  by  the  passing 
of  a  calculus,  that  there  was  an  error  loci  as  far  us  the  field  of  ojwr- 
atiou  is  concerned.  (Compare  author's  monographs  on  Appendi- 
citis, New  York  Medical  Journal.  Novendicr  II,  1898,  and  Wiener 
klinische  Rundwhaii,  August  2-l«.  1SI03.) 

Fig.  80  shows  a  large  renal  calculus  in  a  man  of  forty-two 
years. 

It  should  also  l>e  borne  in  mind  lliat  |)alpation  may  fail  to  re- 
veal calculi  of  moderate  size.  In  such  cases  fluoroscopy  during  the 
operation  is  indicated.  A  special  fluoroscopic  arrangement  must 
be  prepared  for  such  occasions  (compare  p.  .lil).     The  fluoroscope 
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should   lie  of  small   size,  and   must  be  surrounded   with   sterile 
gauze. 

In  interpreting  skiagraphs  taken  for  Buspected  nephrolithiasis, 
it  should  be  borne  in  mind  that  under  extraordinary  circumstances 
biliary  calculi  may  Ik;  taken  for  calculi  of  the  right  kidney.  It 
may  be  said,  however,  that  as  a  rule  the  shape  of  Ijiliary  calculi  ia 
different  from  that  of  renal  concretions;  the  former  are  located 
higher  up,  and  ilo  not  show  so  clearly  from  the  l>ack  as  tliey  do 
from  the  front.  Of  course,  in  those  cases  in  which  the  shape  of 
the  kidney  is  recogni^A'd,  tliu  shadow  of  the  renal  calculus  will 
hardly  be  mis  interpreted.     In  case  of  doubt,  an  oblique  exposure 
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may  show  a  renal  caleulus  in  the  hack,  while  gall-stones  would 
appear  more  in  front. 

The  shape  of  renal  calculi  is  characteristic.  Their  contours 
are  generally  well  marked.  They  are  usually  of  an  irregular  shape 
unlike  that  in  biliary  ealeuli,  projections  often  being  present.  As 
a  rule,  the  renal  calculi  are  detected  around  the  two  last  ribs. 
about  2  inches  laterally  from  the  spinal  column.  The  clinical 
symptoms  should  also  be  properly  considered  before  conclusions 
are  drawn.  Just  as  in  cholelithiasis,  the  skiagraphic  proof  of  the 
presence  of  small  calculi  eliows  that  much  is  to  be  hoped  for  from 
medical  treatment,  while  the  removal  of  large  calculi  cannot  be 
expected  by  any  other  than  surgical  means. 
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The  distanL'c  of  the  tube  fnnii  Uii'  jiatieufK  skin  in  skiagraphic 
representation  of  the  kidney  should  be  about  4  inches.  Several 
exposures  are  always  necessary.  The  preliminary  exposure  should 
comprise  a  surface  the  border-line  of  which  is  formed  by  the  crista 
oesis  ilei  and  the  eleventh  rib  on  one  side  and  by  the  spinal  col- 
umn on  the  other.  This  area  is  marked  on  the  patient's  plate 
for  future  comparison.  If  the  signs  of  a  calculus  are  found  on 
the  preliminary  plate,  the  diaphragm  is  placed  above  the  indicated 
area  for  better  differentiation.  Just  as  in  skiagraphs  of  biliary 
calculi,  it  is  not  required  that  the  outlines  of  renal  concretions 
should  be  so  distinct  that  they  can  be  reproduced  in  print.  By 
keeping  off  the  daylight  it  is  often  possible  for  the  expert  reader 
to  detect  a  calculus  which  escaped  superficial  inspection.  The  plate 
must  be  studied  from  various  directions,  and  must  not  only  be  held 
in  the  vertical,  but  also  in  the  horizontal  position.  Thus  the  taint 
contours  of  a  stone  are  sometimes  shown  which  were  overlooked 
by  ordinary  examination. 

The  advice  of  an  operation  should  never  lie  based  uptin  the 
result  of  a  Rontgen  examination  alone.  It  cannot  be  repeated 
luo  often  thai  the  Rontgen  rays  do  not  represent  a  substitute  of 
our  old  standard  methods,  but  are  a  most  valuable  addition  to 
them.  Careless  interpretations  of  initistinct  fhiagraphs  wilt  only 
discredit  it. 

The  clinical  and  chemical  methods  of  examination  should  al- 
ways be  employed  in  the  first  place.  They  must  work  hand  in 
hand  with  skiagraphy  then.  The  presence  of  blood  and  pus-cor- 
puscles in  the  urine,  if  not  explained  by  infectious  diseases  or  by 
vesical  affections,  demands  a  skiagraphic  exposure. 

Skiagraphy  of  biliary  as  well  as  of  renal  calculi  taxes  the 
patience  of  the  operator  greatly.  \^Tioever  does  not  possess  this 
virtue  would  better  concentrate  his  activity  upon  other  uticful 
fields.  Sometimes  it  takes  two  hours  of  uninterrupted  work  to 
obtain  a  satisfactory  reproduction. 

Concretions  in  TTieter  and  Bladder. — Ureteral  and  vesical  cal- 
culi can  be  skiapraphed  after  the  same  principles.  Difhculties  arise 
only  in  stout  individuals.  A  vesical  calculus  shows  best  with  the 
subject  in  the  recumbent  position,  the  centre  of  tlic  tube  to  be 
directed  to  the  upjier  margin  of  the  symphysis  pubis.  Any  vesical 
calculus,  except  it  be  very  small,  will  surely  he  evident  on  a  good 
skiagraph.    A  good  skiagrajih  of  the  vesical  region  must  show  the 
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sinicturcs  of  the  vtujeyx  well.  By  oliliquL'  irradiation  the  HhadowB 
of  the  calculi  are  generally  found  just  k-low  those  of  the  coceyx. 
An  oblique  exposure  should  always  he  made  hesidos,  because  it  may 
show  whether  the  stone  i?  free  or  eneyst<.'d.  If  the  patient  bends 
lightly  furwnrd  in  the  lateral  poi^ition,  the  calculus,  if  free,  sinks 
towards  the  anterior 
vesical  wall  and  he- 
comes  conspicuous  di- 
rectly hehind  the  an- 
terior abdominal  wall. 
If  it  is  not  free,  it 
usually  shows  far  back 
tottards  the  saertini, 
since  encysted  calculi 
iire  nearly  always  at- 
tached to  the  poste- 
ricir  vesical  wall.  If 
the  stone  is  of  very 
hir-re  size,  or  if  a  great 
nnniber  of  them  are 
pres--nt,  the  whole 
,  vesical  apace  is  filled 
up  and  displacement 
is  not  apt  to  occur. 
So  far  as  the  diagnosis  of  the  number,  ahape,  and  position  of  vesi- 
ca! calculi  is  concerned,  the  Rontj^en  raya  afford  a  mnn-  valuable 
means  than  the  eystoacope.  The  time  of  exposure  should  be  about 
three  minutes.     A  tube  of  medium  hardness  is  best. 

Foreign  bodies,  such  as  hair-pins  and  similar  objects,  which 
entered  the  bladder  by  the  urethral  route,  must  be  frc<]uently 
looked  for  by  skiagraphic  examination.  They  are  soon  surrounded 
by  incrustations  which  make  their  recognition  so  much  easier. 

In  children  the  representation  of  vesical  calculi  is  especially 
easy,  an  exposure  of  a  minute's  duration  generally  l»eing  sufficient. 
Fig.  81  shows  the  bisected  halves  of  a  calculus  extracted  from 
the  bladder  of  a  boy  of  six  years.  It  has  an  elliptic  shape,  its 
length  being  9  and  its  width  6  centimetres.  Although  the  restless 
patient  moved  considerably,  the  displacement  amounting  to  a 
whole  inch,  the  shadow  of  the  calculus  can  be  distinctly  recognised 
on  the  plate  (Fig.  Si).    It  appears  as  consisting  of  two  shadows. 
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however.     The  exposure  only  laeting  half  a  minute,  the  density 
of  the  bones  also  appears  weak. 

A  later  exposure,  Fig.  83,  shows  the  ealculus  very  distinctly. 
An  oliliqui'  exposure  lihnweil  the  calculus  faintly.  Tt  seemed  lo  be 
situated  above  the  coccyx.     It  was  assumed  thai  it  wa^  iuipaeled 


I 


FtU.   82.— VEBIOJU.   CXLCUHil 


there,  Iwtiiuse  no  displacement  could  be  notieed  when  the  position 
was  changed.    Suprapubic  cystotomy  corroborated  llie  correctness 
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of  this  assumption.     The  raucous  membrane  of  the  bladder  had 
overlapped  the  calculus  to  a  great  extent,  so  that  its  removal  from 
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Fig.  84  shows  a  large  vesical  calculus  in  a  man  of  seventy  years. 
Ureteral  calculi  are  t^kiagrnplied  after  the  same  principles. 


LLhe  deep  pouch  was  • 
culties. 
Fig.  84  shows  a  larj 
Ureteral  calculi  ar< 
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Whether  the  concretions  art-  in  the  liladdcr  or  in  the  ureter 
IB  gonietimes  (liftiL-ult  to  ascertain.  Kryoscopy,  cystoscopy,  and 
ureteral  probing  is  a  most  valuable  adjunct  in  such  cases.  The 
combined  eiiamination  ascertains  whether  there  is  general  func- 
tional disturbance,  or  bilateral  or  unilaloral  stono-forniation.  It 
also  shows  whether  simultaneous  lesions  of  a  different  nature  exist 
besides. 

Foreign  Bodies  in  the  Abdomen. — Metallic  Ivodies  in  the  abdo- 
men arc,  of  course,  easily  demonstrated.    As  modem  surgery  makes 
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immediate  laparotomy  imperative  in  all  bullet  wounds  of  the  abdo- 
men, it  may  be  realised  how  important  is  skiafrrophic  localization. 
Tncks  and  needles  can  lie  easily  localized.  The  popularity  of  the 
Murphy  button  gives  frci|iient  opportunities  to  observe  its  cliar- 
acteriatic  shadow  while  it  travels  through  thi^  intoitinal  tract 
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TnmOTirs  of  the  Stomach  are  rrproai^ntable  only  it  their  texture 
sliott-s  ;i  .■<iiisia.-n[l,l.-  (U-f.'n-p  of  density.  The  outlint's  of  the  atom- 
adi  fail  be  iiiapiifd  out  if  the  visoub  is  filled  with  salts,  such  as  eub- 
nitrate  of  bismuth,  that  are  iinjtcrnieable  to  the  raj's.  The  intro- 
duction of  a  soft  niblx?r  tube  the  lumen  of  which  is  filled  with 
mercury  is,  however,  prefcraljle.  A  rubber  tulx-  containing  a  thin, 
flesitile  steel  wire  in  a  spiral  form,  as  advised  by  the  author,  pcr- 
mite  the  rapid  representation  of  the  ontlinofi  of  the  stomach.  The 
stoppage  of  this  tube  indicates  its  arrival  at  the  large  curvature  of 
the  stomach  and  further  propulsion  shifts  it  along  the  wall.  There 
the  steel  spiral  is  clearly  shown  by  the  skiagraph. 

Inflation  of  the  stomach  by  carbonie-acid  gas,  air,  or  a  mixture 
of  tartaric  acid  and  bicarbonte  of  soda  has  also  been  used  to  define 
its  outlines.  The  large  and  small  curvatures,  as  well  as  the  cardia, 
can  thus  be  represtmt&i.  Tiie  infantile  stomach  is  especially 
fit  for  skiagraphic  reprcsi-ntation.  In  selected  cases,  the  relations, 
especially  the  motions  of  the  spiral  wire,  can  lie  studied  by  the 
aid  of  the  screen.  TuIjcs  of  medium 
hardness  should  be  chosen. 

The  different  phases  of  diges- 
tion can  be  studied  by  fluoroscopic 
as  well  as  by  skiagraphic  oliservation 
after  subnitrate  of  bismuth  is  swal- 
lowed. The  lower  animals  can  also 
be  utilized  for  that  purpose.  Frogs, 
mice,  cats,  or  guinea-pigs  may  he 
given  a  mixture  of  flour,  milk,  and 
bismuth.  Skiagraphic  exposures, 
repeated  every  twenty  minutes,  can 
IlifTi  be  studied  with  leisure. 

Spina  Biflda. — The  diagnosis  of 
flic  \iirioiis  types  of  spina  bifida  is 
I'luiiitatttd  by  the  rays.  In  speak- 
ing of  this  malformation  in  general 
one  is  apt  to  think  only  of  its  cys- 
tic form  and  of  its  location  in  the 
[uml>o-sacral  region.  Rut  besides  this  most  common  type  there 
are  several  others  which  require  to  be  distinguished  before  we 
can  choose  the  proper  tbertiiiy.  Thus  it  cannot  be  a  matter  of  indif- 
ference whulhcr  llii-re  i,<  a  fao-called  simple  TOcningocele — in  other 
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words,  a  hnrnia-Iikf  jirfit 
fluid;  or  u  nlJelollK']l^l^'^H 
terized  by  thfapinal  nml 
expanding  itwlf,  liki.'  tln^ 
optic  non'O  in  lomiiiig 
tht'  n-tina,  around  llic 
protrusion,  and,  together 
with  the  pia,  constitut- 
ing the  sac;  or  whcthfT 
there  is  a  nm'lo(:_v8tii- 
cele — that  is,  a  tiiinour 
caused  hy  eystie  diliitii- 
tion  of  the  central  caiinl 
of  the  Bpine. 

It  if  also  iniportiiiit 
to  discriminate  whelhiT 
the  tumour  is  situated 
in  the  cervical,  dorwil, 
lurahar,  or  sacral  rcffion. 
If  situated  in  the  cervi- 
cal or  dorsal  region,  the 
cord  cannot  jirotriidi' 
into  the  hernial  hu.  i- 
it  docs  in  the  lumliiir  "v 
sacral  portion,  which  i  "r 
resjjonds 


■n  tain  in"  cerebral 
,  which  is  charac- 


the 
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sirable  to  know  wlictb.r     t 

tliiTc  in  a  hiatus  in  the  ^'v  '^>- 

spinal  column,  and  how 

extensive  it  may  lie;  and,  furthennoR',  whether  or  not   llic  fluid 

contained  by  the  hmiour  can  he  dislodged  into  the  spinal  canal. 

In  view  of  these  anatomical  distinctions,  it  will  hn  easily  under- 
stood that  simple  meningocele  gives  the  best  chances  for  cure, 
ttlielher  injection  treatment  or  extirpation  should  be  preferred 
is  not  Vet  agreed  ujntn  among  the  profession.  The  writer  remem- 
bers having  cured  three  or  four  cases  of  simple  meningocele  by 
repeated  aspiration,  followed  by  the  injection  of  a  few  grams  of 
a  10-per-cent  iodoform-glyeerin  emulsion.  He  generally  prefers 
injection  to  extirpation,  provided  the  surface  nf  the  skin  be  nor- 
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niai.    Of  coursp,  if  IIutl'  !»  well -developed  ganfrrene,  or  8 
considerable  abrasion  of  the  epidermis,  then  septic  infection  of 


tlie  cyst  wall  earinot  be  arrested  t!iilu?s  immediate  and  estenaiye 
removal  is  undertaken. 

On  the  other  hand,  niyelomeninpocele  and  nivelocyetocele  offer 
a  less  favourable  prospect.     In   these  cases  the  injection  treat- 
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ment  is  always  a  failure.  If  iu  myelomeningocele  the  nerves  are 
freely  dispersed  in  the  sac,  the  area  medullaris  vasculoaa,  after 
being  circumcised,  must  be  reduced  into  the  vertebral  canal,  and 
the  union  of  the  soft  tissues  above  must  be  reduced  in  the  same 


way.     If  situated  iu  llie  lumbo-sacral  region,  the  preservation  of 
the  nerve  strings  is  of  but  little  importance. 

In  myelocystocele  the  reposition  should  be  made  in  the  same 
manner.    If  there  be  any  opening  in  the  Iwne,  protection  should  bo 


136 


THE    RONTGEN    RAYS 


sought  iiy  uoverin},'  it  with  a  strong  Ilap,  consisting  of  intcgiiraent 
and  mustlu. 

One  of  the  greatest  difficulties  encountered  in  the  treatment 
of  spina  bifida  is  that  its  various  types  cannot,  as  a  rule,  be  de- 
fined before  operation.  Between  inenlngoeele  and  myelocystocele, 
indeed,  distinction  is  often  quite  impopsible.  Sometimes  coneiu- 
sioDB  mav  be  drawn  if  an  openiufr  of  the  bone  can  be  palpated,  or 


if  u  portion  of  the  fluid  can  lie  reduced  into  the  spinal  canal  by 
pressure.  Paralynis  of  the  lower  extremities,  of  the  rectum  and 
bladder  point  to  the  existence  of  myelomeningocele;  but  all  these 
signs  are  far  from  Ijcing  absolutely  reliable.  Considering  only 
this  one  point — that  in  meningocele  aspiration  should  be  tried 
first,  while  in  the  other  varitics  extirpation  must  be  resorted  to — 
it  must  be  admitted  that  our  deficlencj-  in  scientific  knowledge 
makes  itself  rather  strongly  felt  as  regards  therapy.  Some  au- 
thors advise  opening  the  lower  portions  of  the  tumour  first,  in 
order  to  ascertain  whether  the  spinal  column  is  open,  as  in  myelo- 
meningocele, or  not,  as  in  meningocele.  Koenig  and  Hildebrand 
go  BO  far  as  to  emphasize  the  necessity  to  ascertain  how  the  nerve 
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strings  are  dispersed,  by  first  making  n  I 
tumour,  even  after  they  can  slatL'  tliiit  tlien 

All  these  procedures,  thu 
reason  for  which  no  surgeon 
would  dispute  until  recently, 
may  now  be  rendered  sujK'r- 
fluous  by  the  Biintgen  method. 
The  akiugraph  shows  not  only 
whether  there  is  an  niwning 
in  thv  bone,  but  also  tells  of 
the  presence  and  sometimes 
even  of  the  expansion  of  the 
nerve  substance  in  the  sue. 
Fig.  85  shows  the  meningo- 
cele of  a  boy  of  two  months. 
In  Fig.  8fi  the  communicating 
opening  in  the  column  can  U} 
recognised. 

In  those  rare  cases  in 
which  the  presence  of  lipoma 
or  fihromyoma  is  in  question, 
it  is  again  the  skiagraph  which 
gives  the  needed  information. 

Fig.  87  represents  a  spec- 
imen of  the  luinbo-sacral  type  i 

weeks.     The  integrity  of  the  spinal  column  and  the  cystic  t 
acter  of  the  contents  of  the  sac  are  apparent. 

Fig.  88    illustrates  the  same  Cdsc  in  antero- 

r3     posterior  projection. 
^B^t^jf  In  this  ease  gangrene  of  the  ^-urface  of  the 

i    ^^^^k  tumour  induced  the  author  tn  resort  to  extir- 

^^^k        jiation,   which   verified   the  correctness  of   the 
^^^B       .ikiagraph.     Had   there  Ix^'n  no  gangrene,   he 
^^V        wiiuld  have,  on  Ihe  tct^limony  of  the  skiagraph, 
^^D        >clivlvd  (lie  injccliun  treatment. 
^»f  Value  in   Gynaecology.— Tlie  usefulness  of 

"        Ihi'  Hontgen  rays  in  gjTiiPcology  i«  still  limited. 
Miiny  trials  have  l)een  made  to  obtain  repre- 
Mentation  of  the  uterus,  but  they  have  always 
or  TnnBB  Week;,     t'iven  unsatisfactory  results.     In  a  few  instances 


of  spina  bifida  in  a   boy  of  five 
char- 
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Symmetry    and    aeyinnit'try    of    the    pelvia,    ank 
es  in  the  iliosacral  joint,  and  the  length  of  the  various 

Fig.  M.— F.ETiis  ow  Kite  MoNTna. 

^losis,            1 
pelvic             I 

ABDOMEN 


141 


\ 


diameters  can  be  well  shown.  Fig.  S9  illustrates  the  elliptical 
shapt'  of  the  rhachitie  pt'lvis  in  a  woman  of  twenty-two  years. 
The  deformity  e^tplains  fully  why  she  could  never  be  confined  in 
a  normal  way.  A  suceessful  Ciesarean  seetion  has  been  performed 
on  her. 

If  the  e-tposures  are  made  strictly  imder  the  same  conditions, 
the  tiiho  being  at  the  same  distance  from  the  plate  and  in  the  ex- 
act perpendicular  direction,  the  measures  nf  the  conjugata  vera, 
the  introitus  pelvis,  and  the  transverse  diameters  cau  alwo  be  re- 
lied on. 

After  syniphyeiotomy  it  can  be  ascertained  whether  any  dias- 
tasis of  the  pubic  bones  has  remained.  Jn  ease  there  is  proof  of 
the  existence  of  considerable  diastasis,  a  second  operation  may 
be  avoided.  The  different  phases  of  development  of  the  firtus 
may  lie  studied  by  Figs.  t)0-!)4.  {As  to  Osteomalacia,  see  resjieutive 
section.  Chapter  XIII.) 


CHAPTER   X 
PELVIS  AND  LOWER  EXTREMITY 

Pelvis. — The  technical  difficulties  encountered  in  skiagraphing 
the  abdomen  are  also  observed  in  the  representation  of  the  pelvis. 
The  fact  that  soft  tissues  of  considerable  thickness  must  be  over- 
come explains  why  there  is  diffusion  of  the  rays. 

If  the  pelvis  is  skiagraphed  in  toto,  structural  details  cannot 
be  obtained.  For  the  representation  of  malformations  and  other 
pelvic  abnormalities  a  general  view  is  perfectly  sufficient.  The 
same  can  be  said  of  pelvic  deformities  due  to  congenital  disloca- 
tion of  the  hip  or  to  coxitis  of  old  standing,  the  latter  generally 
being  associated  w^ith  atrophic  changes.  (Compare  Chapter  XIII, 
section  on  Osseous  Atrophy.) 

Examination  of  the  pelvis  is  best  done  in  the  perpendicular 
direction,  the  tube  being  held  as  near  as  possible  and  the  sym- 
physis ordinarily  being  regarded  as  the  centre.  A  dorsal  as  well 
as  an  abdominal  exposure  is  necessary  as  a  rule.  In  children  soft 
tubes  must  be  chosen,  the  time  of  exposure  not  being  longer  than 
two  minutes.  The  best  position  of  the  body  is  when  the  legs  are 
slightly  inverted,  heavy  sand-bags  supporting  them.  When  the 
patient  is  in  the  abdominal  position  the  dorsum  pedis  must  also  be 
supported  by  a  sand-bag.  Fractures  of  the  pelvis  can  be  recog- 
nised, and  by  the  location  of  displaced  splinters  a  conclusion  can 
be  drawn  as  to  possible  injuries  of  the  intrapelvic  organs.  If 
structural  details  are  wanted,  the  use  of  the  diaphragm  is  indis- 
pensable. If  the  author's  diaphragm  is  used,  its  centre  must  be  4 
inches  below  the  umbilicus.  The  iliac  arteries  show  markedly  in 
case  of  calcareous  degeneration. 

In  exstrophy  of  the  bladder  skiagraphing  may  succeed  in  dem- 
onstrating the  extent  of  the  symphyseal  gap,  and  furthermore  the 
result  of  a  plastic  operation. 

Congenital  Dislocation  of  the  Hip. — In  the  treatment  of  con- 
genital  dislocation  of  the  hip  skiagraphic  evidence  will  influence 
142 


reduction  the  head  of  the  femur  can  be  felt  l»etween  the  spine  and 
the  symphysis  in  the  majority  of  cases,  and  also  that  the  charac- 
toristic  noise  can  be  perceived  while  the  head  ib  eliding  c 
margin  of  the  acetabulum.  But,  on  the  other  hand,  it  cannot  be 
denied  that  the  noise  \s  often  indistinct,  and  that  the  thieknees 
of  the  muscles  ofttimes  impairs  our  judgment,  bo  that  it  is  the 
skiagraph   that  gives   indisputable   information.     Fig.   515   shows 


r 
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congenital  dislocation  of  both  hips  in  a  girl  of  two  and  a  half  years. 
The  skiagraph  proves  the  moderate  extent  of  the  dislocation,  which 

1 

Kb        M 

1 

1 
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justified   conservative   nicusurcs — viz.,  bloodless  mluftioii.     This 
was  done  under  amcsthosia,  and  the  result  after  three  years'  treat- 
ment is  entirely  satisfactory. 

Fig.  9(i  illustrates  the  case  of  a  hoy  of  fonr  years  who  suffered 
from  congenital  dislocation  of  the  left  hip.     Reduction  was  per- 
formed by  Professor  Tjorenz.  of  Vienna,  at  St.  Hark'w  Hospital, 
the  skiagraph  promising  a  favourahle  eouree  in  advance.     Recov- 
ery was  perfect. 

Fig.  07  illuatrates  unilateral  congenital  dislocation  in  a  girl  of 
seventeen  years.    Tlie  acetabulum  proves  to  be  well  formed.    The 
age  of  the  patient,  of  course,  was  not  in  favour  of  bloodless  reposi- 

1 
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tion,  so  thiit  tlivinion  of  the  must-k's  unci  pormancnt  extension  waa 
resorted  to.     TIil-  rvsiilt  is  good. 

Inflammatory  Prooesaes  in  the  Hip. — At  tlio  early  stage  of  in- 
flaiiunafory  ]irw,-sscs  in  tlie  liii.-j^int  a  comrt  diagnosis  is  of  ut- 

Fia.   97.— CosriENiT*!,   Disr,0(UTmx   or   Hir  in  a  liiui.  of   Sevestsen   "iemis, 

TUE   EuiTr   AcETABlJ.lrM   9H0W1N0    WtU.  FoBMED. 

most  importance.    In  doubtful  eases  the  raye  will  determine  whether 
gimplu,  traumatic,  or  tubereiilouB  coxitis  (Fig.  9S)  is  present.    In 
11 

■ 
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view  of  the  great  clifTprenpe  in  ireatnipiit,  tlii'  immense  importance 
of  a  positivo  diagnosis  is  evident.  It  is  always  advisable  to  skia- 
graph both  hips,  so  that  the  healthy  and  diseased  side  can  be  com- 


PlO.   08-— TUBEHCITLOIJS   HlP- 


parcd.    After  n  general  view  is  obtained  the  fiiii]>hragm  must  be 
used  for  the  better  reeognition  of  structural  details. 

In  a  normal  hip-joint  there  is  a  regular  semicircular  light 
area  lietwecn  the  femoral  head  and  the  acetabulum,  while  in  a  tu- 
berculous hip  the  articular  outlines,  instead  of  being  regular  and 
marked,  are  irregular  and  diffuse.  In  the  beginning  of  the  proc- 
ess, however,  these  signs  may  lie  overlooked.  Slight  projections  of 
the  femoral  head  are  often  found  at  an  early  stage  ami  indicate 
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the  presence  "f  fungous  granulations.  Lalcr,  rlioesy  foci  in  the 
acetabuluni,  the  head,  the  neck,  and  the  trochanter  major  can  often 
be  detected.  Such  processes  must  be  dilTurentiated  from  osteo- 
myelitic  foci,  which  have  originated  within  the  bone  and  grad- 
ually entered  the  joint.  After  the  healing  process  is  completed, 
the  degree  of  atrophy  of  the  feninr  and  the  extent  of  the  anky- 
losis can  Ik  well  studied.  Osteomyelitie  foci  and  sei}ueBtra  are 
naturally  well  shown.  (Compare  section  on  Osteomyelitis,  Chap- 
ter XIII.) 

Arthritis  Deformans  Coxr  is  characterized  hy  the  skiagraphic 
reprcscntatiim  of  ossccius  proliferations  from  the  articular  outlines 
of  the  head  of  the  femur,  the  shape  of  which  sometimes  reminds 
one  of  a  [uipilloina.  (('nMi)mrc  wetion  on  Arthritis.  Chapter  XIII.) 


I'EML'H 

It  is  acknowledged  that  in  differentiating  between  fracture  of 
the  aceiabniar  margin  or  of  the  neck  of  Ike,  femur  and  dislocation 
and  contusion  of  the  hip,  grave  errors  were  formerly  committed 
by  the  best  surgical  authoritiea.  The  Kiintgen  rays  have  made 
it  possible  to  avoid  these  embarrassing  errors.  Es|)ecially  has 
fracture  of  the  acetabular  margin,  with  its  bad  functional  prog- 
nosis, seldom  been  diagnosed  before  the  advent  of  the  rays,  frac- 
ture of  the  neck  of  the  femur  generally  having  been  assumed.  On 
the  strength  of  skiagraphic  information  the  author  was  able  to 
remove  acetabular  splinters  with  safety,  thus  restoring  functional 
ability  in  two  instances. 

The  rays  also  show  that  a  sharp  line  of  distinction  between 
intracapsular  and  extracapsular  fracture  of  the  neck  of  the  femur 
cannot  be  drawn,  and  that  in  the  so-called  extracapsular  variety 
the  fracture  line  generally  extends  into  the  intracapsular  region, 
and  conversely  that  in  intracapsular  fracture  the  fracture  line 
often  extends  somewhat  outside  the  joint.  The  principles  of 
treatment  must  be  modified  accordingly. 

The  skiagraphic  proof  of  the  presence  of  impaction  implies  the 
omissions  of  many  manipulations,  and  suggests  immediate  im- 
mobilization in  the  impacted  position. 

The  diagnosis  of  isolated  fracture  of  the  troehanter  major 
will  also  no  longer  be  confounded  with  contusion. 

Fig.  !)!'  shows  fracture  of  the  neck  of  the  femur  iu  a  girl  of 
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fourteen  years.  It  in  iulcrci^tiiig  lo  note  the  transverse  position  of 
tlie  fragmenl,  wlule  the  iiorinal  femoral  neck  of  the  healthy  side 
shows  a  longitudinal  direction. 

Fracture  of  the  femoral  diaphysis  can  be  easily  diagnosticated 
as  Biifh  without  the  aid  of  the  Rontgen  rays.    Still,  in  view  of  the 


wuJI-km.wn  tendi'ticv  nf  .lj>|.lii.  omrni,  tv.nj-iijiiou  of  the  cxaci  i 
lations  of  the  broken  traginents  is  of  great  practical  importance. 
After  reposition  is  accoinplifihed  and  an  immobilizing  dressing 
applied,  it  is  advisnhle  to  ascertain  by  skiagraphic  exanjination 
whether  appoi?ilion  is  perfect.  One  is  often  Burpriswl  aliout  this 
aberration,  the  Trapnients  still  being  displaced  to  one  side  or  an- 
other. Then  there  is  slill  enough  time  to  correct  after  the  dress- 
ing is  again  removed.     (See  Chapter  XVI  on  Corrections.) 

The  necessity  of  always  taking  two  skiagraphs  in  different 
projection  plaues  is  also  illustrated  by  Figs.  33  and  S4.  The 
fronlnl  skiagraph.  Fig.  33,  represents  llio  fracture  of  a  boy  of  sev 
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years  sustained  seven  woeke  before  being  skiagraplifd.  It.  siiows 
angular  deforniity  i>nly,  which  would  suggest  no  other  correet- 
ing  procedure  than  inward  pressure.  But  Fig.  M,  taken  in  the 
dorsal  position,  shows  uialunion,  the  fragments  overlapping  each 
other.  A  condition  of  this  kind  would  certainly  not  be  corrected 
by  such  simple  interference. 

The  direction  of  the  fragments  also  suggested  the  direction  of 
the  force  which  had  to  be  alongside  and  parallel  to  them.  This 
was  aceompHshed  by  placing  the  anjcsthctized  patient  at  the  edge 
of  the  table  where  manual  force  sufficed  to  separate  the  fragments. 


fio  that  the  lower  one  could  be  pulled  downward  info  proper  apjKi- 
sition.  Recovery  was  perfccl.  no  shortening  Ix'ing  present.  If 
this  procedure  had   been   unsuccessful,   separation   by   the  chisel 
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would  have  been  resorted  to.    As  to  the  question  of  translucency  in 
this  case,  see  p.  52. 

Fig.  100  illustrates  the  ease  of  a  boy  of  seven  years  who  was 
thrown  from  the  roof  of  a  si.\-story  house,  the  wash-lines  in  the 

yard   fortunately   diminishing  the   force   of   the   fall.     He   sus- 
tained a  compound  fracture  at  the  upper  third  of  the  femur,  and 
was  discharged  from  the  hospital  four  months  after  the  accident. 
_  When  the  author  saw  the  patient  for 

JP^^k  the  first  time  there  was  still  disturbance 

.^.^t^n^^Kk         of  function,  and  a  fistula  in  the  middle 
^^■■■^••'^B^         of    the    thigh    discharged    a    moderate 
^  uinount  of  pus.    The  skiagraph  revealed 

the  presence  of  four  bone-splinters, 
three  Ijcing  exfoliated  from  the  cortex 
and  one  lying  in  its  coffin  in  the  cen- 
tre. Their  removal  under  the  guidance 
of  the  rays  was  a  matter  of  ease,  be- 
cause their  size,  shajw  (Fig.  101),  and 
position  could  be  ascertained  before- 
hand. Thus  tile  exact  direction  as  well 
as  tlie  length  of  the  incision  eould  also 
be  determined. 

The  large  splinter,  which  is  recog- 
nised as  exfoliating  from  the  outer  as- 
pect of  the  femur,  could  ]>c  felt  on 
introducing  Ihc  probe,  hut  nothing 
pointed  to  the  presence  of  the  other 
splinter!-.  Without  the  Riintgcn  method 
the  author  would  probably  have  been 
satisfied  with  the  extraction  of  this 
large  splinter,  and  might  not  have 
thought  of  the  probability  of  the  presence  of  the  other  scqmwtra 
until  the  continuation  of  the  suppuration  would  have  called  his 
attention  upon  so  deplorable  a  fact.  And  this  might  not  have 
occurred  until  months  afterward,  while  under  the  present  favour- 
able circumstances  recovery  was  jjcrfeet  after  six  weeks. 

Femoral  Anearysm. — In  studying  the  current  literature  on  this 
subject  one  gets  the  impression  that  the  diagnosis  of  femoral  aneu- 
rysm is  very  easy.  It  is  true  that  in  the  majority  of  cases  the  symp- 
toms are  well  marked,  and  the  diagnosis  can  be  made  on  simple 
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inspection.  But  in  some  instancea,  as  the  following  case  will  ehow, 
tlio  greatest  diagnostic  diftiatlties  may  be  ofTered. 

The  patient,  a  healthy  man  of  sisty-nine  years,  was  atmck 
heavily  by  an  iron  bar  at  the  lower  third  of  his  left  thigh  three 
years  before  being  examined  first  by  the  author.  He  was  laid  up 
for  several  weeks,  constant  pain  being  present  in  this  region. 
Later  the  pain  was  supposed  to  be  rheumatic,  until  the  patient 
notice*]  a  tumour  of  tlie  size  of  a.  lemon  in  the  same  area,  which 
gradually  increased,  the  pain  sometimes  being  intense.  The  sur- 
face of  the  tumour  becoming  red  and  tender,  slight  fluctuation 
also  being  assumed  at  several  places,  the  development  of  an  abscess 
was  thought  of.  Immobilization  and  fomentations  rwluced  the 
inflammatory  wigns  and  the  swelling  decreased  somewhat. 

When  the  author  saw  the  patient  for  the  first  time  he  found  a 
very  large,  well-defined  ovoid  tumour  of  extreme  hardness,  a 
small  area  of  it  only  apiwaring  elastic.  There  was  noi  the  sUghl- 
est  sign  of  jmlsalioti  within  the  extent  of  the  tumour,  which 
reached  from  the  internal  femoral  condyle  up  to  the  groin.  Noth- 
ing abnormal  could  be  detected  al  the  lower  leg  or  foot. 

There  had  been  slight  fever  as  long  as  the  inflammatory  proc- 
ess had  lusted,  but  now  the  temperature  was  normal  and  the  pulse 
84.  Considering  the  seat,  the  slow  growth,  the  immobility,  the 
bone-iike  hardness,  and  the  entire  absence  of  pulsation  in  the 
tumour,  the  author  thought  that  the  favourite  neoplasm  of  this 
region  might  be  present — viz.,  the  osteosarcoma,  originating  from 
the  femoral  epiphysis.  This  could  have  meant  disarticulation  of 
the  diseased  extremity.  But  before  resolving  on  such  a  grave 
suggestion  the  author  determined  to  consult  the  Rontgen  rays. 
The  skiagraph  revealed  the  absolute  integrity  of  the  femur,  thus 
excluding  the  possibility  of  osteosarcoma.  Exploratory  aspira- 
tions yielded  blood,  the  microscopical  examination  of  which 
showed  nothing  extraordinary.  Echinoeoccus  appeared  to  be  im- 
probable, in  view  of  its  extremely  rare  occurrence  in  this  country. 
Osteomyelitis  could  be  excluded  definitely  on  the  basis  of  the  his- 
tory. In  osteomyelitis,  because  of  its  transparency,  a  focua  would 
also  have  shown  itself  on  the  skiagraphic  plate,  and  the  same 
would  be  true  in  the  case  of  necrosis. 

There  was,  however,  the  possibility  of  a  sarcoma  of  the  sheath 
of  the  femoral  artery,  or  of  a  fibroma,  originating  from  the  inter- 
muscular tis.iuc  and  fascia,  or  of  an  angioliponia. 
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In  view  of  these  diagnostie  uncertainties,  the  author  thought 
it  best  to  resort  to  an  exploratory  incision  in  order  to  exsect  b 
portion  of  the  tumour  for  microscopical  examination. 

After  making  an  incision  alongside  the  inner  margin  of  the 
sartoriUH  muscle,  the  fibres  of  the  vastus  internus  muscle  were 
divided  with  great  care.  But  in  spite  of  these  precautions,  a  jet  of 
arterial  blood  sprang  up.  and  now  the  riddle  was  solved.  A  large 
femoral  aneurysm  was  situated  above  the  adductor.  By  forcible 
pressure  the  htemorrhage  was  stopped  until  Esmarch's  bandage 
was  applied,  and  the  author  ligated  the  femoral  artery  in  Scarpa's 


triangle.  The  large  sac,  which 
was  now  e.\secte<]. 

It  seems  probable  tli.Tt  tht" 
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dating  from  the  injury  sustained  three  years  ago.  The  arterial 
walls  having  l«en  squeezed  and  partially  crushed,  the  artery 
became  dilated;  and  from  the  enormous  thickening  of  the  sac  it 
would  seem  that  this 
dilatation  was  followed 
by  abundant  cell-prolif- 
eration in  the  arterial 
walls  and  their  vicinity. 
There  was  also  an  enor- 
mous amount  of  pale 
fibrin  in  tough  layers.  ' 
One  of  the  fibrin  t'luts 
showed  the  eirculatorv 
channel,  the  calibre  of  ' 
which  was  much  small- 
er than  that  of  a  nor- 
mal femoral  artery.  All 
these  points  would  ac- 
count for  the  absence  of 
pulsation. 

W\n\e  in  this  case 
llie  Rontgen  rays  failed 
to  give  any  positive  in- 
formation  as  to  the 
character  of  the  tu- 
mour, the  shadow  caused  by  the  aneurysm  being  so  slight  that 
interpretation  wouli)  have  been  hazardous,  they  wore  of  great  value 
inasmuch  as  they  excluded  several  possibilities — viz.,  osteoma, 
osteochondroma,  and  osteosarcoma.  (As  to  Osteosarcoma  and 
Syphilis,  see  Chapter  XIII.) 

Fig.  102  illustrates  a  popliteal  aneurysm  in  a  man  of  fifty  years 
who  had  sustained  an  injury  of  the  popliteal  space  three  years 
before  being  skiagraphcd.  The  outlines  of  the  large  sac  are  not 
very  marked,  but  could  still  be  recognised.  Most  of  the  details 
are  lost  in  the  reproduction.  At  the  inner  margin  a  phleholith 
is  shown.  The  tumour  did  not  pulsate  at  all.  It  was  only  on 
auscultation  that  a  bruit  was  obwrvcd.  The  thickness  of  the 
sac  (Fig.  103),  as  shown  after  extirpation,  explains  this  rare  phe- 
nomenon. 
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K  NEK-JOINT 


A  {rood  ekiagraph  of  tlic  knee-joint  (Fig.  104)  illustrates  its 
anatoniieul  relations  better  than  any  of  the  illustrations  in  the  text- 
books on  anatomy,  no  matter  bow  beautiful  they  may  appear. 
Being  the  frequent  seat  of  ximple  as  well  as  of  traumatic  and 
tubereulous  inflammations,  it  offers  many  opportunities  for  skia- 
graphie  differentiation.  Roeognition  of  tbc  various  injuries  of 
the  knee-joint  has  beeonic  nnieh  easier,  since  we  are  able  to  show 
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even  a  displacement  of  one  of  the  menisci  tibiie.  Floating  bodies 
in  the  knees  can  be  located  and  calcification  of  the  popliteal  artery 
is  easily  recognised. 
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Patella.— WTiile  the  diagnosis  of  a  fracture  of  the  patella  hy  the 
ordinary  method  ia  easy,  as  a  rule,  there  are  inBtauces  reported  in 
which  contusion  or  impaction  has  been  assumed.     But  the  skia- 
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AFTER  WlBIHO. 


grujih  haf  revealed  the  presence  of  multiple  fractures.  It  is  true, 
that  if  the  injury  is  examined  jusi  after  the  fracture  occurred, 
crepitus  ie  generally  produced,  but  afterward  the  intervention  of 
blood-clots  between  the  fragments  prevents  its  production. 

If  the  perioHtea!  eoat  of  tlie  patella  remained  intact  there  ia  no 
displacement,  and  consequently  no  crepitus.  The  same  rule  ap- 
plies to  fracture  of  a  small  portion  of  the  patella. 

It  is  evident  that  in  ease  of  extreme  extravasation,  when,  for 
instance,  the  pra-palcllar  hur&te  ore  distended  by  coagula,  palpa- 
tion of  the  fragments  becomes  so  difficult  that  the  injury  may  be 
taken  for  contusion  of  (he  knee-joint. 
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With  few  exceptions  union  in  transverse  fracture  of  the  pa- 
tellu,  if  not  sutured,  fails  to  become  osseous,  fihroue  bands  filling 
up  the  gap  between  the  fragments.    In  such  an  event  the  function 
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of  the  joint  is  irapaircd — inability  to  perform  extension  and 
thorough  flexion,  coneiderable  atrophj'  of  the  muscles  and  greater 
or  lesser  degree  of  knock-knee  being  the  predominating  symptoms. 
While  those  patients  who  follow  a  light  occupation  may  not  be 
incapacitated  and  can  carry  their  burden  with  the  aid  of  a  knee- 
cap, working  men  are  deprived  of  their  means  of  making  a  living 
by  not  possessing  the  use  of  their  limb.  This  shows  how  impor- 
tant it  is,  when  the  question  of  an  operation  turns  up,  to  have  an 
exact  anatomic  representation  of.  the  area  involved — in  other 
words,  a  good  skiagraph. 
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Whether  an  iiidL'nUitud  plustor-of- Paris  dressing  will  in  fasue 
of  little  or  no  diastasis  suffice  to  hold  tlie  fragments  together, 
will  best  be  determined  on  the  basis  of  a  skiagraph.  And,  fur- 
thermore, whether  this  mode  of  immobilization  was  anL-eessful  in 
keeping  the  fragments  in  apposition  will  be  nseertained  by  skia- 
graphic  esaminalion  made  through  the  plaster-of- Paris  dressing 
H  thereafter.     This   indcntated   drpseing   consists   in   applying   the 

^h  plaster  bandages  around  the  surgeon's  fingers,  while  the  displaced 

^B  fragment  is  tightly  grasped  and   pushed  down  by  an  assistant. 


Thuw  a  wall  is  formed  around  the  digital  impressions,  which,  after 
becoming  dry.  holds  the  retluced  fragments  in  plnee. 

Whenever  app<)pilion  by  this  bloodless  mdhod  is  Iried  in  vain, 
wiring  should  be  performed,    Tliic  is  done  by  introducing  a  long 
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and  slrong  neeillp  nnnuJ  wiLii  silver  wiro  into  the  quadriceps  ten- 
don just  above  the  patellar  margin  and  through  the  patellar  liga- 
ment on  the  lower  margin  of  the  lower  fragment,  the  wire  being 
twisted  above  the  middle  of  the 
fracture  line  and  its  ends  pro- 
truding through  the  suture  line 
'if  llie  skin. 

It  eoidd  be  observed  by  the 
aiilhnr,  thanks  to  the  Rontgen 
iiii'ibud,  at  an  early  stage,  that 
Hu'  fragments  liccame  separated 
luijuse  museular  traction  broke 
ilir  wire.  This  observation  makes 
ii  iiiiperative  to  select  very  strong 
K\rv  for  this  special  purpose.  Fig, 
105  illustrates  a  ease  in  which  the 
fragment  turned  outward  Iteeause 
the  wire  broke  three  weeks  after 
the  operation. 

Fig.  100  illustrates  the  in.- 
mense  diastasis  of  the  fragments  in  a  man  of  fifty  years  who  sus- 
tained the  fracture  twenty  years  ago.  His  walking  was  rendere<i 
uncertain  so  that  he  slipiieii  repeatedly,  which  resulted  in  a  fract- 
ure of  iioth  wrists,  the  humerus,  and  several  rihs  at  various  in- 
tervals. 

Fig.  107  shows  a  considerable  gap  caused  by  a  transversa' 
fracture  of  the  patella,  in  a  man  of  thirty-two  years.  The  pa- 
tient was  a  letter-carrier  and  when  showed  the  skiagraph  he  real- 
ized fully  that  for  the  thorough  restoration  of  the  function  wiring 
was  necessary,  the  diastasis  being  too  large  to  be  overcome  by  an 
indentatod  dressing.  The  results  of  these  operations  are  always 
good,  provided  thorough  aseptic  precautions  are  taken  and  the 
hands  kept  off  the  tissues. 

Regarding  the  jwplitml  simce,  it  must  be  borne  in  mind  that 
a  well-defined  shadow  sometimes  shows  in  it  which  might  be  taken 
for  a  bone  fragment  or  a  foreign  body,  but  which  in  reality  is  a 
normal  sesamoid  of  the  semitendinous  muscle  (see  Fig.  108).  This 
sesamoid  is  found  in  almut  S  per  cent  of  all  persons  examined. 
As  to  phleboliths,  compare  Fig.  102. 
Differentiation  between  bony  and  fibrous  ankylosis  is  now  easy. 
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This  is  most  iuiporUut,  nint-e  Ixiny  aukjlosiB  eun  be  remedied 
only  by  aeparation  hy  a  chisel,  while  in  fibrous  ankylosis  forcible 
motions  may  \k  n'sorted  to.  Fig.  109  illustrates  a  ease  of  osseous 
ankylosis,  whieh  did  not  seem  to  be  a  favourable  object  for  ofwr- 
ation. 

In  laberculosis  of  tin-  hiee  ihe  j>rop;rcBS  of  healing  can  be 
observed  by  the  rays  after  resection  as  well  as  after  the  injection 
of  iodoform  sly<«rine.  While  a  normal  knee-joint  shows  Tiiarked 
regularity  of  the  outlines  of  the  articular  surfaces,  the  contours 
of  a  tulwrcnlous  knee  a|i|war  irre{,nilar  and  diffuse,  and  the  inter- 
articulur  j;a]i  is  enliirgcd.  Ijutcr,  when  cheesy  foci  have  formed, 
their  areas  become  translucenl.     The  cartilage  is  sometimes  en- 
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two  minutes  is  sufficient  in  an  adult.  To  show  details,  the  use  of 
the  diaphragm  is  necessary,  by  which  the  outlines  of  the  joint,  the 
interarticular  space,  the  eminentia?  intercondylicae,  and  the  con- 
dyles are  well  represented.  The  patellar  ligament  and  the  infra- 
patellar and  suprapatellar  bursas  must  also  be  recognised. 

No  attempt  should  be  made  to  remove  a  foreign  body  before 
skiagraphic  evidence  is  furnished.  How  disappointing  it  will 
often  be  if  this  advice  is  disregarded,  is  illustrated  by  the  case 
of  a  man  of  twenty  years  who  was  shot  in  the  middle  of  the  right 
femur.  SufTcring  considerable  pain  along  the  thigh,  he  demanded 
the  immediate  removal  of  the  bullet.  It  seems  pardonable  in  this 
case  that  the  family  pliysician  should  attempt  to  extract  the  bullet 
without  the  aid  of  tlie  Ron t gen  rays.  He  was  punished,  however, 
for  his  adventurous  attempt.  Although  the  soft  tissues  were  ex- 
posed to  a  gr(»at  extent,  from  the  middle  of  the  thigh  down  to  the 
knee,  he  could  not  find  the  bullet.  When  a  skiagraph  was  taken 
at  last,  the  bullet  was  located  in  the  knee-joint  near  the  popliteal 
space.  Extraction  could  then  be  performed  in  a  few  minutes,  a 
small  incision  having  proved  to  be  sufficient  for  the  purpose. 
While  there  was  no  reaction  within  the  knee-joint,  the  patient  had 
to  suffer  for  weeks  from  the  large  gaping  wound  of  his  thigh, 
which  was  the  result  of  the  futile  and  prolonged  searching. 

It  is  a  deplorable  fact  that  this  modus  operandi  still  corre- 
sponds to  the  every-day  routine  of  a  number  of  surgeons. 


LEG 


When  we  realize  that  fractures  of  the  leg  constitute  about  16 
per  cent  of  all  fractures,  and  that  they  show  a  great  tendency  to 
displacement,  the  importance  of  the  Rontgen  rays  as  a  controlling 
means  during  treatment  becomes  evident  at  once.  Fig.  110  illus- 
trates an  oblicpie  fracture  of  the  tibia  in  a  boy  of  ten  years,  show- 
ing slight  axial  displacement  only,  which  suggested  a  small  degree 
of  downward  ])ressure  on  the  anterior  aspect  of  the  tibia. 

Fig.  Ill  illustrates  the  same  type  of  fracture  in  a  boy  of  eiglit 
years.  There  is  a  moderate  degree  of  angular  displacement,  and 
the  considerable  gaping  at  the  anterior  side  suggests  forcible  down- 
ward pressure. 

Fig.  112  illustrates  that  type  wiiich  is  called  fracture  d  la  bee 
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de  ftiile  in  a  boy  of  nine  years.  The  skiagraph  suggeBtwi  simple 
immobilization,  sinec  tliorc  were  no  signs  of  diB placement. 

As  to  the  necessity  of  taking  two  skiagraphs  in  different  projec- 
tion plans,  see  Chapter  XVII  on  the  Medico-Legal  Asjiet-ts  of  the 
Rontgen  Rays  (Figs.  259,  260). 

The  presence  and  extent  of  oateomyelitia,  so  frequently  found 
in  the  tibia,  can  be  diagnosed  by  the  rays,  the  focus  of  the  dJs- 
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case  ;dways  npin'iiring  well  marked.  The  ease  and  Rwirily  with 
which  operative  procedures  in  these  cases  can  lie  carried  out 
under  the  control  of  the  rays  eniinot  be  too  strongly  emphasized. 
Just  as  in  osteomyelitis  of  the  femur  and  humerus  it  was  deemed 

advisable  in   former  years   to  chisel    up  the   whole  length   of  the 
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bone  ill  order  to  lie  sure  that  every  possible  fooiia  had  really 
\iv-en  reaehed.  Now  the  eitiagrnph  shows  the  length  of  the  inci- 
eion  that  is  necesBary  for  a  thorough  removal.  It  is  naturally 
easier  to  represent  the  foL-i 
in  the  tibia  than  in  the 
femur.  Periosteal  prolif- 
erations are  esijceially  well 
dliowii  at  the  tibia. 

In  cases  of  mal-union, 
the  rays  indicate  the  mode 
of  correction,  thus  sim- 
plifying a  hitherto  com- 
plicated proeeilure.  The 
arrest  of  growth  of  the 
tihia  after  opt-ratlonw  for 
necrosis  can  Ix"  well  stud- 
ied. Rachitis  and  tnlter- 
cutoBis  also  offer  a  wide 
field  for  ptudy  in  this  re- 
gion. See  chapter  ou 
these  special  diseases 
(Chapter  XIII). 

Osseous  cysts  at  the 
Upper  as  well  as  at  the 
lower  end  of  the  til)iul  epiphysis  arc  not  of  infrifjucnt  ot'currence. 
They  are  confounded  sometimes  with  osteosan'oma — a  most  nn- 
fortunate  accident,  indeed,  since  it  would  usually  mean  unneces- 
sary amputation.  As  will  be  emphasized  in  the  chapter  on  osseous 
cj-sts,  the  outlines  of  the  bone  in  osteosarcoma  arc  more  or  less 
irregular  and  indefinite,  some  areas  even  ap|)earing  entirely  trans- 
lucent; while  in  iwsi'ous  cysts  the  cortex  apjiears  thin  and  narrow, 
but  well  marked  and  regular.  Tlie  fluid  centre  of  the  bone  is  en- 
tirely trnnslueent,  the  light  shadow  showing  the  same  regidarity. 
The  adjacent  epiphyses  are  normal. 

The  principles  of  examining  the  leg  by  the  Routgen  method 
are  essentially  the  same  as  those  observed  in  studying  the  thigh. 
For  lextunil  details  the  use  of  the  diaphragm  is  reoommended- 

The  Ankle-Joint  and  its  vicinity  an-  fn>i]u<'ntly  the  si-at  of  in- 
juries and  diseases  of  various  kinds.  The  history  of  ilic  faulty 
diagnosis  in  this  region  would   fill   many  volumes.     Nowadaj-s, 
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different iat ion  between  /raelure,  dislocation,  distortion,  contusion, 
and  inflammatory  proceseeB  is  not  only  easy,  but  the  mode  of  repo- 
sition as  well  as  of  the  after-treatment  is  also  materially  influenced 
by  the  skiagraphic  findings. 

If  in  the  much-dreaded  malleolar  fracture  the  Rontgen  rays 
show  the  direction  of  the  fragment  to  he  upward,  downward 
pressure  must  naturally  be  used  hy  the  surgeon,  and  rice  t-rrsa.  If 
the  direction  of  the  fragment  ia  lateral,  sideward  pressure  is  indi- 
catwi.  After  reposition  in 
accompiishwl  a  plaater-of- 
Paris  dressing  is  applied 
in  proportion  to  the  ten- 
dency to  displacement. 
(See"  Fig.  113.)  As  al- 
luded to  before,  the  screen 
or  skiagraph  indicates, 
then,  whether  reposition 
was  perfect  or  not.  If 
imperfect,  the  dri-wsirij: 
must  he  removed  and  liu' 
position  corrected.  Tin' 
character  of  the  mistaki' 
made  being  recognised 
now,  proper  reposition 
can  be  expeeteil  with  ii 
greater  degree  of  pmL- 
abihty.  But  if  the  sur- 
geon has  failed  again,  Ijc 
must  change  his  dre.t.-'iim 
until  the  Kontgen  guiiir 
shows  him  that  he  luis 
succeeded  in  his  cfTori^ 
at  reiliietion. 

The  text- books  gener- 
ally speak  of  one  kind 
of    displaeement    only. 

That  such  information  is  insufficient  is  proved  hv  the  Uontgen 
rnys.  Fig.  114,  for  instance,  represents  n  Pott's  fraotun'  in  a 
woman  of  thirty-five  years.  The  fact  that  the  internal  as  well 
aa  the  exlernal  malleolus  was  fractured  had  been  ascertained  be- 
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fore  the  Rontgen  raj's  gavf  detailed  information,  aince  ecchytnosiB, 
intense  pain,  crepitus,  and  abnormal  lateral  mobility  at  the  ankle 
were  present. 

The  author  was  taught  that  reduction  Is  best  accomplished  in 
such  cases  by  pushing  the  calcaneum  inward  and  forward.    He  has 
been  surprised  that  in  spite  of  carefully  eontrolling  the  after- 
treatment,  which  consisted  in  the  appli- 
0     cation  of  a  Dupuj-tren's  splint,  an  unsat- 
isfactory result  was  obtained  in  most  of 
liin    cuses.      Finding   undue   prominences 
^iriiiiiid  or  below  the  malleoli,  he  consoled 
liiiiiselt   that   there   was  excessive  callus 
l\irmation. 
The  Rontgen  rays  have  shown  the  fal- 
liuv  of  such  theories.    What  we  bo  readily 
iwcd    to    term    callous   proliferation   was 
iiolliing  else   but   a   projecting   piece   of 
lionc-fragment,   adherent   in   a   displaced 


Skiagraph  114  shows  that  while  the 
IJiiiilnr  fnigiiient  is  laterally  displaced,  the 
tibia!  is  directed  downward.  Naturally, 
inward  pressure  upon  the  fibular  frag- 
ment must  put  it  into  perfect  apposi- 
li'in.  But  the  tibial  fragment  could  not 
I"'  reduced  laterally  because  it  would  meet 
;ni   obstacle  in   the  astragalus,  to  which 


■^      il    descended.      But    even    if   there    was 
^''"'     ','        '""--'■'■    1^       iciilly  no  obstacle,  the  fragment  could  not 
iM.ii.Aiiii>     m     sku-      '"'    pushed    into   its   normal    position    by 
oBAPuiu  akatumi.  iHjJnR    pressed    inwardly    because    of    its 

descension.  The  skiagraph,  by  showing 
us  the  downward  displacement  of  the  fragment,  tells  us  dis- 
tinctly that  proper  reduction  can  bo  accomplished  by  ascension 
only— in  other  words,  by  pressure  in  the  upward  direction.  It  ia 
only  thus  that  the  widening  of  the  mortise  is  prevented  and  the 
normal  arch  restored. 

The  immobilizing  dressing  must  be  applied  after  the  same 
principles.  In  Ibis  case  the  foot  was  immobilized  after  being 
turned  inward  in  club-foot  shape,  l)ecauPO  this  position  permitted 
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H                   No  dressin};  atvomplishcs  the  purpose  of  retaining  the  frag-'^^^B 
^1             metifs  better  than  plaster  of  Paris,  since  it  fldapts  ilt-elf  to  the             1 

^m             contours  of  llie  limb  in  any  detiired  shape  or  direction.    The  plas-             1 
^M                                                                                     tiT-of- Paris   dressing            H 

1 

1    m 

l4 

may     be     applied     at 
fniec,    pnivided    there 
iM     thorough     reposi- 
tion. 

From   this  experi- 
ence wo  learn  that  the 
proper    treatment     of 
Ibis    type,    just    like 
many  other  fractures, 
IS  based  upon  individ- 
uiilization.     And    this 
can    very    seldom    be 
curried     out     without 
resorting    to    applica- 
tion   of    Ibe    Riintgen 

*  In    Ihe    rase    of   a 
boy    of    twelve   years, 
ilUislrated      liy      Fig. 
115.  it  was  the  tibial 
fragment    only   which 
WHS  displaced.     Repo- 
sition    was    acirom- 
plished  after  the  prin- 

t 

FW,    llS-FlCOTCUE     ,.F     THE     ISTEKNAl.     U*;.LK, 

1. 1-8  Reduced. 

considerable  desceneion,  which,  as  the  sk 
after  redviction,  chows,  was  well  correcte 
How  importHnI  it  is  to  take  at  len 
different  projri-lion   planes  is  illustratet 
wliich  represent  a  Pott's  fracture  assoc 
placement  in  a  man  of  forty  yeflrs.    Fig 
internal  malleolus  verv  distinetlv,  whik 
veiled.     At  the  same  lime  backward  dis 
pear.*  well  marked.     During  the  exposu 

ci]defl    emphasized    in 

the    case    just    de- 

flcrihed.      There     was 

agraph.  taken  two  weeks 

1. 

t  two  skiagraphs  in  two 
by  Figs.   IIH  and   117, 
ated  with  enormous  dis- 
116  shows  the  fractured 
the  fihuliir  fragment  is 
lacement  of  the  foot  ap- 
e  the  estcrnal  surface  of 
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the  font  rested  on  the  plate.  Fig.  117  taken  in  slightly  oblique 
antero-poBterior  direction,  the  posterior  aspect  of  the  leg  resting 
on  the  phite,  docs  not  indicate  the  enormous  backward  displace- 
ment of  the  foot,  but  ehinvs  both  fragments  niurkedly.  In  other 
words,  the  deliciency  of  Fig.  lUi  consists  in  not  sliowiiig  the  ester- 
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iml  mulk'olus  well  enough,  while  Fig.  117  fails  to  indicate 
the  baekwurd  displneeuieut  of  the  foot.  On  the  other  hand,  each 
skiagnipli  showh  one  part  of  the  injury  better  than  the  other, 
thereby  supplement ing  each  other. 

In  former  years  the  author  would  not  have  thought  that  he 
could  Buceeed  under  such  afr,!,Tiivntini;  eirounistanccs  in  getting 
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a  pood  ruTntiuiiii!  ri'sult,  while  with  tlie  Rontgen  guide  reposition 
was  not  only  accomplished  without  the  useof  an  anipnthetie,  but  the 
functional  result  was  also  blamclesf.  As  h  evident  from  the  obser- 
vation of  the  cases  deserik'd,  the  ankle-joint  must  always  be  ex- 
amined in  different  positions.    To  obtain  a  good  antero-posterior 
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viuw  tho  uee  of  tlie  riiuphragin  is  nercssnrj-  {set'  Fig.  2.5).  Tliis 
is  beat  accomplished  while  the  patient  assumes  the  recumi)ent  posi- 
tion. Or  a  board,  like  the  well-known  Volkmami's  resection  splint, 
may  support  the  planta  pedis  in  this  position.  With  a  gauze  haod- 
iige  the  foot  is  fastened  to  this  plantar  support.  Sometimes  an  Es- 
mareh  bandage  is  preferable  for  thorough  immobilization  during 
the  exposure.  Saud-hags  must  be  placed  then  around  the  ankle- 
joint  as  well  as  the  knee.  The  time  of  exposure  should  he  two  to 
two  and  a  half  minutes.  In  the  lateral  position  a  good  skiagraph 
can  be  obtained  without  such  preliminaries,  but  it  must  be  eopsid- 
ered  that  a  representation  in  this  position  is  far  less  important 
than  that  in  anlero-posterior  projection,  as  far  as  the  proper  an- 
alysis of  the  ankle-joint  is  concerned.  The  time  of  exposure  in  the 
lateral  position  may  be  somewhat  leas  than  two  minutes. 

The  healing  process,  after  oiteration  for  pes  eqnbiorarHs  and 
valgus,  can  be  easily  studied  and  intlueneed  accordingly.  Most 
cases  of  ao-callcd  distortion  prove  to  be  fraetures  pure  and  simple 
when  looked  at  by  means  of  the  "  Riintgen  eye-glass."  Sometimes 
very  small  splinters  are  represented  which  are  severed  from  the 
bone  surface.  They  are  embedded  in  blooily  effusion,  which  pre- 
vents their  recognition  by  palpation,  so  that  naturally  a  diagnosis 
of  "  sprain  "  is  made.  Massage  can  seldom  be  borne  by  the  pa- 
tient, because  the  friction  caused  by  this  treatment  presses  the 
sharp  splinters  forcibly  against  the  injured  bone.  The  patient 
will,  on  the  other  hand,  be  comfortable  if  treated  after  the  general 
principles  of  fracture  treatment — i.e.,  immobilization. 

If  there  are  no  little  bone  fragments,  hut  only  hsematoina  from 
lacerated  tissue,  massage  is  the  treatment  ;wir  excellence,  of  course, 
and  immobilization  means  unnecessary  delay. 


FOOT 


Astragalus  and  Caloaneum. — Fractures  of  the  astragalus  and 
calraneum  were  often  confounded  with  Pott's  fracture,  the  final 
surgical  result  natnnilly  Ix-ing  very  unsatisfactory.  Minute  ana- 
tomical knowledge  is  necessary  to  appreciate  a  skiagraph  of  these 
bones  thoroughly.  Fig.  118  shows  fracture  of  the  ealeaneum, 
causing  slight  downward  displacement,  in  a  man  of  thirty-eight 
yearsj  two  months  after  the  injury. 
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H                    How  misleading  tlie  lack  of  such  knowk-dge  may  become  i 
H             evident  from  the  fact  that  the  os  intermedium  cruris  (ob  trigonum 
^B             tarei)  has  been  iiiiHtakcn  for  a  fragment  severed  from  the  astraga 

FlO.   11H.— FRACTUHE  of  tub   C'lLt*KBPH. 

lus.     This  bone  is  a  typical  [lurt  of  the  tarsus  of  all  inaramalia 
and  itw  frequency  Is  estimated  at  from  7  to  8  per  cent.     Shep- 
herd,  who   mistook   this  bono  for  a   fractured   frafi™fnt.  says 
"  The  fact  that   this  fracture  is  not   mentioned   in  any  of  the 
text-books  on  surgery  or  in  special  treatises  on  fractures  would 
easily  be  accountc*!  for  by  itR  only  being  discovered  by  dissection 
it  causes  no  deformity,  and  the  symptoms  it  would  cause  during 
life  would  probably  lie  obscure"     The  same  author  tried  to  pro- 
duce this  fracture  artificially  on  the  cadaver,  but  "  in  every  case," 
he  says,  "where  this  manccuvre  was  performed.   I   failed,  even 
when  the  greatest  force  was  used,  to  break  off  a  little  process  of  the 
bone  nienlioned  above."    Pfitzner  regards  the  os  trigonuni  tarsi  aa 
an  integral  part  of  the  posterior  process  of  the  astragalus  in  the 
a'dult,  which  ia  analogous  to  the  os  intermedium  antibrachii.    Fig 
119  shows  a  normal  os  intcrmedinm  cruris  at  the  posterior  aspect 
of  the  astragalus.    This  condition  was  detected  accidentally  when 
the  patient  was  skiagraphed  after  his  foot  was  crushed  by  an  ele- 
vator.    The  ossa  cunciformia  were  shattered. 

: 
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The  examination  of  the  tursal  hones  is  hest  done  in  tlm  lateral 
position.  A  eldagraph,  takra  in  this  position,  shows  the  ankie- 
joint  as  a  well-marketl  line.  The  interstices  between  the  astraga- 
lus anil  the  c-alcaneum,  hetween  the  cuboid  and  the  calcaneum,  the 
cuhoid  and  the  metatarsal  hones,  the  seaplioid  and  the  cuneiform, 
and  the  astra^lns  and  the  seaphoid  mut>t  also  apjioar  distinctly. 
The  tendn  AehiUis  is  well  recognised.  Arteriosclerosis  of  the 
arteria  tibialis  postica  and  antica  show  well  in  this  position.  The 
use  of  the  diaphragm  is  rceora mended  only  for  the  representation 


of  osseous  foci  or  articular  alTeclions  in  tjii.-;  region,  althougli  the 
structural  details  are  generally  fiiirly  well  shown  without  it.  The 
time  of  oxfKisure  varies  between  one  and  two  minutes,  the  vacuum 
of  the  tul)e  to  tw  taken  low, 
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The  isolated  fracture  of  the  other  tarsal  bones  was  seldom  rec- 
ognised in  a  living  person  prior  to  the  discovery  of  the  Rontgen 
rays.  While  the  foot  is  easily  skiagraphed  in  the  direction  of  the 
dorsum  towards  the  planta  pedis  from  the  toes  up  to  the  upper 
third  of  the  metatarsus,  the  first  and  third  cuneiform  bones  and 
the  scaphoid  offer  an  obstacle,  so  that  it  is  necessary  to  skiagraph 
these  portions  transversely  by  having  the  outer  surface  rest  on  the 
plate.  It  is  by  this  procedure  only  that  the  isolated  shadows  of 
the  astragalus,  the  cakaneum,  the  os  cuboideura,  the  scaphoid, 
and  the  fourth  and  fifth  metatarsal  bones  can  be  distinctly  out- 
lined, so  that  false  interpretations  can  be  excluded  (see  Fig.  24). 

In  children  short  exposures  should  be  striven  at,  the  difficul- 
ties of  keeping  them  quiet  being  great.  Fig.  173  illustrates  a  case 
of  synostosis  of  the  first  and  second  metatarsus  in  a  child  of  two 
weeks.  Although  tlie  exposure  lasted  a  few  seconds  only,  a  dis- 
tinct reproduction  was  obtained,  the  foot  being  firmly  pressed 
down  on  a  table  by  the  fingers  of  an  assistant  while  the  planta 
pedis  rested  on  the  plate. 

A  good  skiagraph  taken  in  antero-posterior  projection  must 
show  the  outlines  of  Lisfranc's  as  well  as  Chopart's  joint — that  is, 
the  metatarsal  bones  must  show  individually  separated. 

METATARSUS 

As  indicated  above,  the  metatarsus  is  represented  best  while  the 
patient  is  seated  on  a  chair,  the  planta  pedis  resting  on  the  plate. 

Our  knowledge  on  the  pathology  of  the  much-neglected  meta- 
tarsus became  greatly  widened  by  the  Rontgen  method.  Espe- 
cially the  true  appreciation  of  its  injuries  is  entirely  due  to  the 
rays.    And  injuries  of  the  metatarsus  are  of  extreme  frequency. 

As  to  fractures,  it  may  be  said  that  it  is  generally  accepted 
that  their  superficial  location  makes  their  recognition  easy.  Still, 
while  this  may  be  true  of  the  first  and  fifth  metatarsal  bones,  on 
account  of  their  accessibility,  the  dense  tendinous  and  ligamentous 
tissues  overlying  the  second,  third,  and  fourth  metatarsi  are  apt 
to  veil  the  fracture  signs  within  their  tract.  The  difficulty  of  dif- 
ferentiation is  much  greater  when,  as  is  the  rule,  the  fracture  is 
associated  with  injuries  of  the  soft  tissues,  causing  oedema  and 
swelling. 

How  often  metatarsal  fracture  has  been  overlooked  can  be 
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cstinialed  by  the  fact  that,  before  the  discovery  of  the  RiJiitgcii 
rajB,  most  eases  of  fracture  of  the  second  or  third  metatarsal 
boncB  were  mistaken  for  pathological  change  in  the  soft  tiesue — in 
the  German  army  known  ae  "  foot  oedema,"  It  was  reserved  for 
llie  Roiitgen  rays  to  disclose  the  fact  that  this  much -dreaded  con- 
dition was  a  fracture  pure  and  simple,  and  that  it  was  produced 
by  overburdening  the  marching  soldier  (Stechow). 

Text-books  give  but  little  treatment  for  metatarsal  fracture, 
most  of  them  saying  that  it  requires  neither  detailed  description 
nor  any  special  mode  of  treatment.  A  few  maintain  thai  if  tJiere 
is  any  displaecnient  it  will  be  towards  the  dorsum  of  the  foot. 
Only  Hoffa  alludes  to  the  possibility  of  plantar  displacement  also. 
But  nowhere  is  reference  made  to  the  lateral  displacement,  which 
we  regard  as  of  not  infre<iuent  occurrence,  and  also  as  an  impor- 
tant complication,  since  it  is  always  followed  by  considerable  func- 
tional dislurbnnce.  The  fact  that  the  lateral  displacement  was 
never  before  recognised  explains  fully  why  efforts  of  reduction 
have  been  neither  made  nor  advised :  consequently  the  fragments 
left  to  themseh'te,  whether  in  a  general  immobilizing  dressing  or 
not,  unite  in  a  deformed  position,  and  bony  enlargements,  as  well 
as  functional  disturbances  are  the  result.  The  (edematous  feet 
of  persons  who  must  work  hard,  or  march  or  stand  on  their 
fwt  during  the  whole  day,  furnish  a  striking  illustration  of  the 
eonsequeuces  of  badly  united  metatarsal  fractures,  as  (hey  are 
disclosed  at  tlie  present  time  by  the  Rontgen  rays.  It  is  obvious 
that  the  more  accurate  and  varied  the  diagnoses  are  which  these 
rays  enable  us  to  make,  the  greater  difference  there  nnist  he  in  our 
plans  of  treatment.  The  experiments  of  the  writer  have  shown 
that  metacarpal  fragments  are  held  in  place  by  elastic  pressure 
(see  section  on  Metacarpus),  The  same  principles  obviously  apply 
to  metatarsal  fracture. 

For  the  fracture  of  a  di.^placed  metatarsal  bone,  two  rubber 
drainage-tubes  of  moderate  size  are  chosen  and  lightly  pre.=sed  into 
the  adjoining  interosseous  spaces  at  the  dorsum  so  that  they  fill 
them  to  a  certain  extent.  If  two  metatarsi  are  fractured,  three 
drainage-tubes  are  necessary,  and  so  on.  The  tubes  arc  kept  in 
siin  by  strips  of  adhesive  plaster;  thus  the  recurrence  of  the  dis- 
placement is  absolutely  prevented.  The  dorsum  is  then  sur- 
rounded by  a  moss-splint,  a  material  that  after  l»ing  dipped  in 
cold  water  adapts  itwelf  to  the  contours  of  the  foot  like  a  cast. 
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'file  whole  itt  protected  by  a  pi aster-of- Paris  dre^ein^  whieh 
reafliea  frniu  the  toes  to  the  lower  third  of  the  leg.  The  patient 
reiiiaing  in  bed  for 
bout  ten  days.  Then 
ambulatory  dress- 
nn  is  applied  after 
\»'  principles  eliici- 
nW(]  nbove. 

When  ski agra plied 
liriHigh  the  plastor- 
i^f-Paris  dressing  the 
I'nriuerly  displaced 
fragments  should  be 
found  in  exuel  appo- 
sition. If  not,  the 
drt^sing  must  bo  re- 
nppiied  in  the  correct 
position.  There  is  no 
doubt  that  in  pur- 
suing thfse  therapeu- 
tic principles,  which 
are  based  on  a  correct 
anatomic  diagnosis,  al- 
1  e  g  e  d  nietatarsalgia 
and  similar  ailments 
will  become  very  rare 
affections. 


Mhi 


■■   of   f 


tuberculosis,  etc.,  belong  to  the  sain 


called  neuralgia,  neu- 
ritis, rheumatism,   os- 
te<jmyelitiB.    suspected 
ategory.     The  small  Iwny 


enlargements  of  the  foot,  its  broadening,  and  sometimes  the  rallo- 
sitics  following  metatarsal  fracture,  were  observed  in  former  years; 
but  they  wore  misinlerpret^'d  in  the  majority  of  cases,  since  they 
were  due  to  the  hndly  united  fracture  only.  Union  in  a  displaced 
position,  especially  in  lateral  displacement,  must  necessarily  lead 
to  compreBsion  of  the  digital  nerves.  It  is  evident  that  treatment 
of  such  cases  of  "  pcriplieral  neuritis  "  can  consist  only  in  reducing 
the  fragments  to  their  proper  position  by  osteotomy. 
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Pain  induceil  by  walking  points  to  dorsal  or  plantar  di>pluce- 
nient,  while  nieta tarsalgia,  coming  on  in  a  paroxysmal  manner, 
is  generally  duo  to  lateral  displawnient.  Metatarsalpia  ie  some- 
what analogous  to  coccycodynia,  which,  as  the  author  proved  (see 
Appendix  to  his  Text-Book  on  Fractures,  p.  288)  was  produced 
by  fracture  in  most  cases,  the  fragments  also  having  united  in  a 
deformed  position. 

Fig.  120  illustrates  the  case  of  a  nmn  of  thirty-one  years  who 
sustained  a  fracture  of  the  lower  epiphyseal  ends  of  the  third 
and    fourth,    and    a    fissure    of   the    sci'-ud   meliilnrpiis.      While 


siuootliing  the  asphalt  pavenicnl  on  the  sirepi,  holding  an  iron  bar 
of  40  ponnds  in  his  hands,  be  was  knocked  down  by  a  street  engine 
which  came  from  k'bind,  so  that  he  fell  forward.  While  the  sec- 
ond nietatursus  shows  only  a  slight  sideward  bcndinti,  the  dcntated 
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fragment  of  the  third  metatarsus  is  markedly  displaced  outwardly. 
The  lower  fragment  of  the  fourth  metatarsus  is  not  only  displaced, 
but  its  external  portion  is  also  tightly  pressed  against  the  fifth 
metatarso-phalangeal  joint.  The  patient  was  able  to  walk  in  one 
week  in  an  ambulatory  dressing,  and  made  an  uneventful  recovery. 

Fig.  121  shows  the  fracture  of  the  second  metacarpal  bone  in  a 
man  of  thirty-six  years.  The  displacement  was  mainly  directed 
upward.  Downward  pressure  sufficed  for  reposition,  still  there 
was  slight  lateral  deviation,  which  was  overcome  by  the  interven- 
tion of  a  small  rubber  drainage-tube. 

Fig.  122  is  a  striking  illustration  of  an  injury  of  this  kind.  The 
patient,  a  boy  of  fourteen  years,  sustained  an  injury  of  his  foot 
three  years  before  tlie  skiagraph  was  taken.  The  swelling  follow- 
ing the  injury  was  thought  to  be  due  to  contusion,  and  the  foot 
was  consequently  treated  by  the  application  of  fomentations.  The 
thickening  of  the  injured  area,  which  remained,  was  supposed  to 
be  caused  by  an  inflammatory  process,  massage  as  a  local  and  iodide 
as  a  constitutional  therapeutic  agent  being  administered.  The 
possibility  of  a  fracture,  as  shown  by  the  skiagraph,  was  not 
thought  of. 

The  sesamoid  (compare  Fig.  121)  below  the  head  of  the  first 
metatarsal  bone  is  sometimes  fractured  by  direct  violence,  a  fact 
that  was  also  never  before  recognised. 

The  various  osseous  changes  of  the  foot  in  acromegaly  (see 
Fig.  232)  are  an  interesting  subject  for  skiagraphic  study.  The 
phalanges  appear  broader  and  thicker  than  normal  and  show  no 
osteophytes.    The  metatarsi  also  show  massive  structures. 

The  pathological  anatomy  of  hallux  valgus  and  that  of 
arthritis  of  the  large  toe  are  also  much  better  appreciated  and 
judged  since  the  advent  of  the  rays.  Skiagraphs  of  the  toes  are 
frequently  serviceable  in  the  detection  of  foreign  bodies,  espe- 
cially of  needles  and  headless  tacks.  Malformations,  like  syndac- 
tylism (Fig.  172),  etc.,  can  also  be  well  studied.  The  exact  ana- 
tomical diagnosis  that  we  are  now  able  to  make  ena])les  us  to 
determine  whether  surgical  interference  is  possible,  and  if  so,  it 
outlines  the  modus  operandi. 

To  avoid  false  interpretations  of  skiagraphs  of  children,  it 
should  be  remembered  that  the  lower  epiphyses  of  the  tibia  and 
the  fibula  show  their  osseous  nuclei  in  the  first  and  second  years, 
and  unite  with  the  diaphysis  between  the  eighteenth  and  the 
twenty-fifth  year,  or,  according  to  skiagraphic  evidence,  sometimes 
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even  before  llie  eighteenth  j-ear.  The  osseous  nuclei  of  the  astraga- 
lus and  of  the  calcaneum  ajipear  intni-utero,  that  of  the  euiwid 
shortly  before  or  after  birth,  that  of  the  cuneiform  between  the 
first  and  fifth  year,  and  that  of  the  scaphoid  from  the  first  to  the 
fifth  year.    The  osseous  nuclei  of  the  metatarsal  bones  and  of  the 


phalanges  appear  from  the  second  to  the  ninth  year,  ami  iiiille  with 
the  diaphysis  between  the  sixteenth  and  Iho  twenty -second  year. 

Injuries  and  diseases  of  the  phalanfres  are,  of  course,  easily 
recognised.  For  a  general  view  the  tubal  fnt'us  should  be  directly 
above  the  first  phalanx  of  ihe  middle  toe.  For  differentiation 
from  arthritis  and  chronic  inflammatory  processes  skiagraphy  is 
most  important.  The  lime  of  exposure  should  not  exceed  half  a 
minute — even  in  a  few  seconds  useful  reproductions  of  the  toes 
can  be  obtained  under  favourable  circumstances. 


CHAPTER    XI 
SIIOULDKR  AND  UPPER  EXTREMITY 

Shoulder. — The  shoulder  is  fluoroseoj3ed  best  while  the  patient 
is  seated  on  a  chair.  (Compare  section  on  the  Position  of  the 
Patient,  ])a«xe  ."iJ).)  Skiagraphy  may  \)Q  done  in  the  sitting,  re- 
eumbent,  and  abdominal  position.  A  table  is  less  convenient  for 
skiagraph ing  of  the  shoulder  than  the  carpeted  floor,  because  the 
outstretched  arm  occupies  much  more  space  than  a  table  can  give, 
and  special  attachments  arc  cumbersome. 

The  respiratory  motions  interfere  to  a  certain  extent  with  a 
faultless  reproduction.  Children  tax  the  patience  of  the  skiagra- 
pher  to  a  great  extent  bc^cause  they  And  it  very  diflicult  to  keep 
their  arms  quiet.  Still,  as  the  skiagraphs  of  the  author  may  show, 
in  most  instances  a  fairly  good  reproduction  is  obtained,  if ' 
patience  is  exercised. 

Irradiation  should  also  be  done  perpendicularly,  the  joint  itself 
being  regarded  as  the  centre,  and  the  tubjil  focus  lieing.  right 
above  it. 

A  good  skiagraph  of  the  shoulder-joint  is  best  obtained  from 
the  posterior  as|HH't,  if  the  plate  is  kept  very  close  to  the  scapula, 
the  patient  being  in  the  recumbent  position. 

If  the  Wehnelt  interrupter  is  used,  children  nMjuire  about  one 
and  a  half,  thin  adults  two,  and  stout  adults  three  minutes' 
exposure. 

If  the  anterior  as|Kvt  of  the  shoulder  is  skiagraj^lied.  the  sig- 
moid form  of  the  clavicle  must  api^ar  well  marked.  The  triangu- 
lar shadow  of  the  scapula  can  ho  well  ditTerentiate<l  from  that  of 
the  ribs.  Its  spine  can  U^  followetl  in  its  course,  running  parallel 
to  the  clavicle,  and  ending  at  the  acromion.  The  acromio-rlavion- 
lar  junction  shows  a  hiatus  which  in  the  early  days  of  skiagraphy 
was  mistaken  for  a  diastasis  of  the  joint.  An  increased  kn«nvleilge 
has  taught  that  this  apparent  diastasis  is  by  no  means  path^logioal. 
and  that  then^  is  a  normal  srap  l>etween  the  osseous  ends  k^x  t!io 
178 
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acromion  and  the  aoromial  end  of  tbc  I'luvifle.  The  glenoid  cav- 
ity, containing  the  head  of  the  humerus,  and  the  major  and  minor 
tuijercula  should  also  be  well  marked  (see  Figs.  12C  and  127). 
Between  the  clavicle  and  the  scapular  spine  appears  the  dark 
shadow  of  the  coracoid  process  (Fig.  I'ii).  For  etruotural  details 
the  diaphragm  is  absolutely  necessary.  The  compression  dia- 
phragm, however,  is  contraindicated  in  certain  injuries,  if  there 
is,  for  instance,  much  effusion  in  the  sihoulder-joint  or  consider- 
able inflanimation,  which  would  make  its  use  intolerable  to  the 
patient. 

Skiagraphy  of  the  scapula  is  indicated  in  tumours,  especially 
in  osteosarcoma. 

Tumiivrs  of  the  clavicle  can  be  differentiated,  and  atrophy  of 
thp  clavicle  in  aortic  aneurysm  represented  by  skiagraphy.  The 
true  character  of  pulsating  tumours,  erroneously  taken  for  sub- 
clavian aneurysm,  may  also  be  shown  (see  Fig.  031).  Tuberculous 
foci  are  sometimes  found  in  the  clavicle.  It  is  needless  to  say  that 
dislocation  of  the  clavicle  is  easily  differentiated  from  fractures 
by  the  aid  of  the  rays. 

SIIOULDER-.IOINT 

As  to  fractures  of  the  shoulder,  see  Fig.  G8. 

Fractnrea  of  the  clavicle  are  usually  recognised  easily,  but  there 
are  cases  of  impactiou  and  fissure  in  which  no  deformity  or  crepita- 
tion is  observable,  and  which  could  not  be  recognised  except  by  the 
aid  of  the  rays.  In  case  of  extensive  displacement,  it  is  important 
to  control  the  treatment  by  repeated  observations. 

Indeed,  the  shoulder- joint  was  formerly  regarded  as  a  real 
crux  mcdieorum.  While  dislocation,  for  instance,  should  be  easily 
differentiated,  by  the  possibility  of  palpating  the  joint-surface 
of  the  shoulder,  there  are,  in  fact,  many  unrecognised  cases. 

Fig,  123  shows  deformed  union  after  fracture  of  the  surgical 
tirck  in  a  girl  of  fifteen  years  who  fell  from  a  window  in  the  fourth 
siory.  The  force  of  the  fall  fortunately  was  broken  by  wash-lines 
strung  below,  so  that  the  patient  escaped  with  an  extensive  contu- 
sion of  the  right  foot,  a  wound  of  the  lenfrth  of  fi  inches  at  the 
frontal  region,  and  a  fracture  of  the  surgical  neck  of  the  right 
humerus.  The  competent  family  physician  reduced  (he  fragments 
at  once,  but  they  slipped  out  again;  five  weeks  later,  when  the  an- 
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tlior  saw  llic  ease  for  tiit'  first  liim-,  a  protrusiiin  (if  the  lower  frag- 
ment was  nolicfd,  wiikli  was  united  to  the  small  upjwr  fragment 
jn  juxtapositiim.  It  was  a  surprise  to  finil  Hint  in  lipilo  of  the 
immonr'f  deformity  tlicre  wan  hnrdly  any  funolional  disturlianoc 


at  tlie  time.  Otiteoclasis,  however,  was  performed,  which,  while 
not  restoring  the  fragments  to  a  faultless  position,  brought  them 
into  apposition. 

This  again  shows  that  the  significance  of  a  skiagraph  for  the 
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purpose  of  estimating  the  degree  of  functional  disability  is  not 
always  conclusive.   (See  Chapter  XVII  on  Medieo-Lega!  Aspects,) 
Fig.  124  illustrates  the  ease  of  a  fracture  of  the  Burgica!  neck 
of  the  humerus!   in  a   frirl   of  twenty-four  yciirs,  who  was  first 
treated    for   ii   c-outii-iuu.    I^mlt    tor    rlieuiuutii-ui.      Two    months 

Fio.  131  — lupicTELi  Fbacturh  or  thb  Sdhoical  Beck  of  toe  Hdhekvb. 

after  the  injury  had  taken  place  a  slight  swelling  could  be  no- 
ticed round  the  shoulder,  especially  at  the  area  of  fhe  surgical  neck 
of  the  humerus,  but  no  signs  of  fracture  could  be  elicited.    The 
disturbance  of  function  was  insignificant,  the  patient  being  able 
to  elevate  her  arm  considerably.     There  was  occasional  pain  and 
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weakness.     The  skiagraph  revealed  Ihe  presence  of  an  impacted 
fracture  of  the  surgical  neck  of  the  humerus.    The  impaction  ex- 
plains the  absence  of  crepitus  and  false  mobility,  which  may  si'rve 
as  an  excuse  for  not  hav- 
ing recognised  the  injury 
in  its  true  light. 

By  studying  the  skia- 
graph one  should  assume 
that  the  protruding  por- 
tion of  the  diaphyseal 
fnigment  could  be  pal- 
pated through  the  deltoid 
muscle,  but  the  author 
did  not  succeed  in  doing 
so.  This  is  another  proof 
of  the  tact  that  palpation 
of  deep  tissues  is  not 
only  ditficutt,  but  its  re- 
sult frequently  imagi- 
nary. 

Similar  conditions 
were  observed  in  the  case 
of  u  man  of  fifty  years 
who  had  sustaineil  the  same  fracture  type  six  months  before  the 
skiagraph  was  taken  (Fig.  135).  The  diagnosis  was  contusion, 
the  patient  being  discharged  from  the  hospital  a  few  weeks  after 
the  injury  occurred.  There  was  considerable  disturbance  of  func- 
tion, which  was  attributed  to  the  atrophy  of  the  deltoid  musrle, 
developing  a  few  months  afterward.  The  skiagraph  showed  the 
humeral  head  united  to  the  diaphysis  in  an  oblique  direction. 
After  having  studied  the  skiagraph,  the  author  was  able  to  pal- 
pate the  protruding  portion  which  had  escaped  his  notice  before. 

Attention  is  called  to  the  irregularity  of  the  articular  surface 
of  the  scapula,  indicating  osseous  atrophy,  which  went  Iiand  in 
hand  with  the  atrophy  of  the  soft  tissues. 

In  a  ease  of  this  kind  osteotomy  should  be  considered,  espe- 
cially if  Ihe  patient  is  poor  and  has  lo  livi'  from  Ihe  income  of 
his  manual  laljour. 

Just  as  in  iutrascapular  and  extrascapular  fracture  of  the  head 
of  the  femur  the  Rbntgen  rays  show  that  in  fracture  of  the  head 
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of  the  humerus,  scheuiatic  (iistinction  Ix'twecn  the  fracture  of 
the  anatomical  and  surgical  neck,  as  well  as  tranBtubercular  frac- 
tures, cannot  always  Ijc  niaile.  In  the  case  of  a  woman  of  fifty-six 
years  this  was  well  illustrated.  The  patient  had  fallen  about  five 
weeks  before,  striking  the  right  elbow  on  the  pavement.  Tliere 
had  betra  occhymosia  at  the  elimw  at  the  time,  suggesting  a  frac- 
ture there,  but  no  fracture  had  been  found  at  this  point.  When 
exainini-d  four  days  later  there  had  been  absolutely  no  objective 
sj-mptoras  of  fracture  except  a  slightly  abnormal  mobility  in  the 
region  of  the  head  of  the  hinncnis.  The  piiin  there  was  interne. 
There  was,  however,  im  ^willin^'  i>i'  licl'iM-mity.  Tiif  -liiii.^nipli 
(Fig.  120),  taken  in 
the  antero  -  [Mjetcrio  r 
projection,  showed  u 
fissure  line  running; 
downward  and  inwnnl 
from  the  tuberelew  in 
about  the  surgical  ncili 
of  Ihe  humerus.  An- 
other skiagraph  ( Fig. 
127),  taken  two  weeks 
later,  and  viewing  the 
bone  from  the  back, 
showed  a  line  tliat 
might  load  one  to  look 
upon  the  ease  as  one  nf 
fracture  of  the  ana- 
tomical neck.  The  sec- 
ond skiagraph  showed 
elii|is  of  jjonc — a  con- 
dition that,  as  men- 
tioned before,  is  not  in- 
frequently met  with  in 
other  cases  supposed  to 
be  only  examples  of 
contusion.  When  such 
chips  of  bone  can  be  recognised,  the  massage  treatment  for  sprains 
is  manifestly  inappropriate. 

To  avoid  erroneous  interpretations,  the  fact  must  also  not  be 
loBt  sight  of  that  the  union  between  the  epiphysis  and  the  diaphy- 
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Bis  of  the  head  of  the  humerus  is  not  perfect  before  the  twen- 

:ieth  year. 

As  a  counterpart  the  case  iUustrated  by  Fig.  128  may  serre 

1 

L 

[t  repruseiits   the  Bhoulder- joint  of  a  lady  of   fifty-i-i}rht   years 

FlO.  KT— FIUCTUKB  OF  THK    AkatohiCm,    Neck    i>f   iiib;    Himeuls,  PobtkkIO 
View.     fCcmipiie  Fig    im.) 

who,  after  having  fallen  from  a  ehair,  had  her  arm  forcibly  pulled 
Shortly  afterward  a  swelling  was  noticed  arrmnd  the  shoulder 
and  a  fracture  suspected.     Immobilization  was  kept  up  for  two 
months.     The  skiagraph  revealed  the  absence  of  a  fracture  anc 
the   presence  of  an   ankyloaie,  probably  due   to  an   inflammatory 
process,  the  shadows  of  both  articulation  surfaces  running  into 
each  other.     Bloodless  breaking  up  of  the  adherent  area  is  indi- 
cated in  such  a  case. 

The  shaft  of  the  humerus  is  best  e.tamined  while  the  patien 
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is  seatetl  on  a  low  chair,  liin  extended  and  slightly  flexed  arm  rest- 
ing on  the  examining  table.  As  a  rule,  a  general  view  sutSt-en :  fop 
structural  details  the  diaphragm  may  lie  employed,  Espeelally  if 
there  are  thick  muscular  layers,  or  in  ease  of  osteomyelitis  necrosis, 
or  osseous  cyst,  it  is  desirable  to  obtain  well-defined  outlines. 

In  childriin  immobilization  during  exposure  is  obtained  beat  by 
the  diaphragm.  Or  a  small-sized  plate  is  fastened  to  the  humerus 
by  a  gauze  bandage.  Short  exposures  should  be  given  whenever 
possible;  of  course  if  the  exposure  lasted  a  few  seconds  only  struc- 
tural details  cannot  be  expected.  The  bone  also  a|)pcars  light  then, 
because  a  soft  tube  cannot  be  selected  for  nipid  nkiiiyruphy.     Fig. 


FlO.    138.— PlBRODB  AHKnXMIB 


12!)  illustrates  the  fracture  of  the  diaphysis  in  a  new-born  child. 
Allliough  the  exposure  lasted  a  few  seconds  only,  the  fracture-line 
and  the  angular  as  well  as  the  axial  displacement  of  the  frngnients 
are  well  represented.    The  focus  of  the  tube  being  situated  right 
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above  the  humenie.  it  is  ap[ircciateO  why  diis  area  appears  light 
while  the  other  areas  show  a  darker  tint. 

As  to  dixJiirdllun.  it  is  penLTallv  assumed  that  in  the  frequent 
uk'unidMd  H].,.  iliL-  tlattciiing  of  the  shoulder,  tiie  axinl  change 

to.    130. — FkAQTI'IIE   of  TUK   DjtPtllSia  OP  tub   HuUEHCS   in   a    BaBI.    9USTA1NEII 
DOBIHQ  LiBOB.      (K«pid  cipMUie.) 

nd  the  tint  prnniincnc-o  of  the  anterior  aspect  nf  Ihe  axillary 
region  should  he  sufficient  indications  of  its  presence.     In   the 
ubglenoid  (asillnry)  variety  a  diastasis  between  the  head  nf  the 
lumorus  and  the  acromion  is  observed.     Thus  differentiation  ap- 
aears  to  be  easy  from  a  theoretical  standpoint.    But  practical  ex- 
aeriencc  shows  that  in  spite  of  these  symptoms  many  diagnostic 
rrors  occur  in  this  direction.     Fig.  130  shows  a  case  of  old  sub- 
oracoid  dislocation  in  a  man  of  forty-three  years,  who  was  run 
ver  six  months  before  the  skiafrraph  was  taken  after  operation. 
tie  was  treated  for  contusion  of  Ihc  shoulder  for  that  length  of 
ime.     On  examining  fgr  the   flrst  time  the  author   found  the 
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shoulder  much  flattened  and  the  acromion  unduly  prominent.    The 
joint  cavity  was  emptj  and  the  head  of  the  humerus  could  be 
palpated  in  Mohrenheim's  groove.     The  arm  was  slightly  shor^ 
ened,  the  motion  nf  the  arm  greatly  impeded,  and  the  patient  Buf- 
fered from  intense  periodical  pain,  which  seemed  to  be  dependeni 
upon  nerve-pressure. 

The  Riintgen  rays  revealed  the  typical  eigne  of  subcoracoid  dis- 
location.    At  the  anterior  surface  of  the  neck  of  the  scapula  a 
thickened  area  was  noticed,  which  made  tlie  author  suspect  that 
thiTc  waj;  a  co-injury  nf  this  portion,  but  the  skint(raph  showed  the 
bones  to  be  intact.    As  the  ojHTation  proved  afterward,  the  Ihick- 

FlO.    130  — WlKlNO  OF  lIUXnAL  HBAD  TO  TUB  AtJHOHIOK  FOB  ULD  SCBCOStCOIO 
DiBLOClTIOH. 

encd  portion,  which  might  have  corrresponded   to  callus  forma- 
tion, was  caused  hy  the  presence  of  fragments  nf  the  glenoid  cap- 
sule, which  had  formed  an  irregular  mass. 

After  various  methods  of  reduction  wore  tried  in  vain  under 
ana-sthesia,  a  nearly  semilunar  incision  was  made  which  began  at 

; 
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the  atTomion,  and  running  over  the  intertuberoular  aulcDB  was 
extended   vertically  alongside  the  anterior  eurface   of  the  arm 
Thns  both  the  joints  and  the  atromion  were  exposed.    After  care- 
ful and  extensive  dissection  of  adhenions  the  author  succeeded  in 
rotating  the  head  of  the  humerus  in  its  glenoid  cavity.     There 
was    a    pronounced    tendency    to    forward    displacement    whicl 
could  not  be  overcome  by  additional  exposure.     Therefore,  the 
author  fastened  the  head  of  the  humerus  in  the  cavity  by  suturing 

Fio.  13l.~}^^lM:uKAt:olu  DiauKiATioH  of  IluMSHL-a. 

t  to  thf  acromion  after  havin.s  drilicil  n  hole  Ihroii.ah  the  head 
of  the  humerus.    On  boring,  the  head  was  found  to  lie  very  soft, 
a  fact  which  was  also  illustrated  by  the  light  shadow  of  the  skia- 
graph.   The  skiagraph  (Fig.  130)  taken  two  weeks  after  the  opera- 
ion,  showed  the  humerus  in  good  position.    Recovery  was  perfect. 
It  seems  to  (he  author  that  this  procedure  is  far  preferable  to  the 
resection  of  the  head  of  the  humerus,  as  advised  by  so  many  sur- 
teons.     Xn  force  being  required,  laceration   of  muscles,  blood- 
vessels, and  nerves  is  avoided. 

In  a  case  of  habitual  dislocation  of  the  shoulder  similar  steps 
were  taken  (see  New  York  Mcdii'sl  Journal.  July  14,  1903). 

1 

Fta.  l!tu.— Grbsiutick  Fkacturb  o 


Fig.  131  showB  BubcoracoitI  dislocation  iu  a  woman  of  Bixty-five 
years.  Although  five  wwks  had  elapsed  since  ttip  injury  was  sus- 
tained, reposition  wan  miccesafiil,  prolonged  rotatory  motioiis  pre- 
ceding the  reducing  elforta. 


ido 


THE    RONTCKX   ItAYS 


In  peritwtitis  or  osteomyi'lilis  of  tlio  bunieme,  a  preceding 
trauma  is  often  reported,  just  as  in  oHteoHarcoma.  The  pain,  the 
cedema,  the  fever,  and  the  general  debility  may  he  somptiraea  so 
little  marked  that  diffi^reutiation  hecomes  difficult.  Such  diHi- 
euUy  of  diagnosticating  this  disease  ia  not  only  removed  hy  the 
skiagraph,  but  a  trustworthy  guide  for  the  operative  technique  is 
furnished  at  the  same  time.  In  the  case  of  the  girl  described  in 
Chapter  XIII  ou  Osteomyelitis,  the  slow  onset  of  the  symptoms 
did  not  acem  to  he  in 
favour  of  an  acute  in- 
iliiuimalory  process.  I'ain 
being  present  only  tem- 
porarily, the  fear  of  a 
nialignunt  gr<)wth  was 
apparently  not  unjusti- 
fied. The  skiagraph  at 
once  did  away  with  all 
anxiety,  since  it  justified 
the  presence  of  a  circum- 
scribed  osteo  myelitic 
focus. 

Fracture  of  the  Shaft 
of  the  Humerus. — Whik- 
frii.liirvs  of  Mu.  fliaft  of 
the  humerus  ore  usually 
well  reeogniMed  without 
the  aid  of  the  rays,  there 
are  some  dctnils  that 
cannot  bo  ascertained 
without  them.  Fig.  132 
illustrates  a  greenstick 
fracture  in  a  lad  of  nine 
years.  The  skiagraph 
showed  that  the  axis  of 
the  humerus  was  bent. 
This  knowledge  enabled 
the  author  to  redress  the  fragments  into  their  proper  direction 
three  weeks  after  the  injury,  the  character  of  which  was  not  recog- 
nised. Still,  wlio  has  never  been  guilty  of  misinterpreting  some  of 
these  injuries?  Aside  from  ditferentiation  between  preglenoid  and 
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Bubgk'iiotd  dislocation  and  fracture  of  the  anatomic  neclt  of  the 
humerus,  there  remain  the  various  inflammatory  processes — 
traumatic,  rheumatic,  arthritic,  syphilitic,  and  tuberculous — and 
the  tumours,  like  en- 
chondroma,  osteoma, 
and  osteosarcoma.  Os- 
teosarcoma can  he 
recognised  at  an  early 
stage.  It  should  "■■11 
be  Ijorne  in  mind  lliul 
most  oases  of  ostvi- 
earcoma  give  a  hi.- 
tory  of  a  preeediiiii 
injury,  so  that  lln' 
swelling  is  sometiii'<'~ 
erroneously  taken  U\r 
callus  prolireratiiiii 
(see  Chapter  .XIV), 

The  healing  pnn-- 
pss  in  frw.lures  c;iii 
Ix'well  studied  in  Fi^-^. 
133  and  134,  wUiili 
illustrate  the  case  of 
a  lady  of  forty-fivr 
years  who  sustained  i\ 
transrerse  fracture  ^il 
the  lower  third  of  il.. 
hunierns  nine  wuel;^ 
before  Fig-  133  was 
taken.  At  this  tir 
the     fragments     had 

failed  to  be  united,  although  aa  Ihe  skiagraph  indicates,  callus 
tissue  was  present  in  moderate  quantity.  Where  the  cortex  of  the 
outer  portion  of  the  lower  fragment  joined  the  medulla  of  the 
upper  fragment  no  consolidation  had  taken  place. 

It  was  obvious  to  shift  the  protruding  fragment  into  place  by 
inward  pressure  at  the  upjier  and  outward  pressure  at  the  lower 
fragment.  This  procedure  resulted  in  perfect  recovery  seven 
weeks  thereafter.  The  function  of  the  arm  was  not  disturbed  at 
nil  until  a  year  afterward  the  patient,  in  falling  downstairs  again, 
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sustained  a  fracture  at  the  same  place.    TIil'  skiagraph  (Fig.  134) 
taken  the  day  after  the  injury  occurred,  shows  considerable  axia 

1 
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FiQ.   13r..-KxTBKHit   Displacement   causinq    DMHTASia   or    FKiouBSTS   aw. 
M[iscnL*B  Intebvrniion, 

and  angular  displacement.     At  the  same  time  it  indicates  the 
iresoncc  of  n  Inrgc  amount  of  eiisheathinp  callus,  which  encircled 
:he  Tipper  fragment  to  such  an  extent  that  it  assumed  the  form  of 
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a  socket.  The  lowrr  ond  of  the  Cragnient  became  round  uliaped 
accordingly.  Thus  it  scetiia  that  while  thorough  appoeition  was 
obtained  after  the  correction  of  the  first  injury,  consolidation  took 
place  by  en^beathing  callus  formation,  that  is  virtually  in  the 
same  way  as  it  does  if  the  fragments  are  in  juxtaposition.  Re- 
covery was  ]ierfe(;t  seven  weeks  thereafter. 

The  median  ac  well  as  the  radial  ufrri'  may  become  lacerated 
by  Ihe  splintering  nf  tlic  lM)nes.  This  requires  iinmedintc  neu- 
rorrhaphy. Of  course,  the  ncrre  fragments  cannot  Ite  reprefccnted 
by  the  rays,  bnt  the  location  and  the  character  of  the  fracture, 
the  displacement  and  eventual  diastasis  of  tbe  fragments,  in  con- 
junction with  the  svniptoms  in  the  sphere  nf  these  nerves,  estab- 
lish the  diagnosis  and  dictate  the  operative  steps.  (See  Chapter 
XVI  on  Operalive  Treatment  of  Deformeil  Fractures.) 

Fig.  135  illustrates  muscular  intervention  caused  by  excessive 
displacement  in  a  man  of  fifty  yearii.  The  diagnosis  could  be 
made  by  tbe  enormous  swelling,  the  intense  pain,  and  the  pressure 
symptoms  in  conjunction  with  the  skiagraph. 


KI,BOW-.J()INT 

The  Elbow-J'oiiLt  must  always  he  examined  in  at  least  two  dif- 
ferent positions — viz..  in  pronation  and  supination.  In  pronation 
tbe  forearm  is  flexed  and  the  arm  elevated  up  to  n  level  with  the 
shoulder,  while  the  patient  is  seated  on  a  chair,  the  Internal  con- 
dyle occupying  Ihe  centre  of  the  plate  (Fig.  121).  In  supination 
the  patient  assumes  the  recumbent  position,  the  olecranon  occupy- 
ing the  centre  of  the  plate.  The  position  is  often  dictated  by  the 
subjective  condition  of  the  patient.  In  the  case  of  an  inflamma- 
tory process  or  in  certain  injuries  the  patient  is  not  able  to  place 
his  forearm  in  supination.  The  humerus  as  well  as  the  hand 
may  he  immohitized  hy  means  of  sand-hags.  In  children  the  plate 
can  lie  fastened  hy  gauze  bandagcei.  The  vacuum  of  the  tube  must 
he  very  low.  considering  the  translucent  state  of  the  cartilaginous 
epiphyises.  An  exposure  of  one  to  two  minutes  is  re<|uired  if  soft 
tubes  are  chosen  then.  As  a  rule  tbe  diaphragm  is  indispensable 
in  the  examination  of  the  elbow-jnint.  In  nervous  children  short 
exjKisures  may  he  resorted  to  if  other  means  fail,  but  important 
details  may  escape  notice  then.  Tultcs  provided  with  n  cooling 
appiiriilns  are  esiwcially  advisable  for  such  purposes. 
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If  exposure  in  two  different  projection  planes  is  omitted  impor- 
tant fractures  above  the  condyles  may  be  overlooked.  The  same 
applies  to  the  fracture  as  well  as  to  the  isolated  dislocation  of  the 
radial  head. 

In  children  the  skiagraphic  anatomy  of  the  elbow-joint  may 
be  falsely  interpreted.  It  should  Ix?  remembered  that  the  osseous 
nucleus  of  the  interior  of  the  capitulum  humeri  appears  between 
the  second  and  third  vears.     Another  nucleus  shows  in  the  inter- 

ft.' 

nal  cpicondyli^  at  the  fifth  year,  a  third  in  the  trochlea  between 
the  eleventh  and  twelfth  years,  and  soon  afterward  a  fourth  in  the 
internal  epicondyle.  The  nucleus  of  the  internal  epicondyle 
unites  with  the  diaphysi^  between  the  sixteenth  and  twentieth 
years;  but  the  other  three  nuclei  form  a  synostosis  among  them- 
selves at  the  seveiiteeiitli  year,  then  constructing  the  uniform 
osseous  epiphysis  wliich  coiupletes  its  synostosis  with  the  diaphysis 
at  about  the  twentieth  vear. 

ft 

Jn  very  young  children  the  eniinentia  capitata  appears  as  if 
entirely  severed  from  the  humerus,  although  the  relations  are 
normal.  The  explanation  of  this  important  phenomenon  is  that 
the  epiphyseal  tissues  are  not  sulViciently  ossified  to  produce  a 
shadow  on  the  i)]ate.  If  ilu'se  points  are  not  thoroughly  consid- 
ered the  diagnosis  of  a  displa(*ed  fracture  fragment  might  be 
erroneously  made.  The  lowrr  epiphysis  of  the  humerus  consists 
of  four  nuclei,  which  do  not  ossify  until  from  the  eighth  to  the 
seventeenth  year.  The  e])iphysis  of  the  trochlea  and  of  the  ole- 
cranon do  not  ossifv  until  Ix^tween  the  seventh  and  the  twelfth 

ft 

vear,  which  explains  whv  an  osseous  nucleus  is  still  connc^cted  with 

%  Aft 

its  neighlMuiring  epiphyseal  nuclei,  and  why  the  diaphysis,  con- 
nected by  cartilaginous  tissue,  appears  as  an  isolated  piece  of  bone, 
which  erroneouslv  inav  Ih^  taken  for  a  frajrment. 

The  lu^rmal  n»lati(uis  of  the  infantile  elbow  are  evident  from 
Fig.  13<>,  which  is  that  of  a  girl  of  four  years.  Six  weeks  before 
the  skiagraph  was  takt»n  fracture  of  the  external  condyle  was  sus- 
taimnl,  which  aci-ounts  for  the  enlargement  of  the  external  condyle 
and  the  (uUward  InMiding  of  the  ulna. 

It  must  also  1h»  lu^rne  in  mind  that  in  fractures  in  childhood 
tht»  pnuvss  (^f  ossification  is  intluenivd  bv  various  affections  of 

■  ft 

the  bone,  such  as  rachitis,  for  instance. 

As  stated  before,  inllannnatory  processes  in  the  ellmw-joint  are 
to  Ih'  viewed  from  the  same  points  as  those  of  the  kmv-joint. 
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The  e!bow-_j(iint  hfls  always  been  a  source  of  grief  to  the  medi- 
cal profession,  and  it  is  only  since  the  introduction  of  the  Hontgen 
rays  that  more  light  has  been  thrown  upon  the  injuries  of  this 
joint,  and  that  accord- 
ingly the  therapeutic 
results  have  become 
satisfactory. 

Most  text-books 
describe  a  number  of 
well-marked  signs  sup- 
posed to  be  charaoter- 
istie  of  the  various 
types  of  these  injuries, 
but  before  the  Riint- 
gen  era,  the  final 
reault,  and  since  the 
Riintgcn  era,  the  pkia- 
graphic  resu  1 1 — 
showed  that  appar- 
ently even  the  simplest 
injuries  of  the  elliow 
were  misinterpreted. 

Koenig,  in  his 
elatjsical  text-book  on 
Special  Surgery  (vol. 
iii,  IMO,  p."  229). 
maintains  that  "  we 
are  but  rarely  able  to 
make  an  exact  ana- 
tomical diagnosis  of 
the  most  frequent 
types  of  fractures  of 
the  elbow."  This  dic- 
tum fortunately  cannot  lie  substantiated,  since  irradiation  gives  us 
the  most  detailed  informalion.  It  is  unjustifiable  nowadays  to  at- 
tempt the  treatment  of  a  fracture  of  the  elliow  without  a  skiagraph. 
How  accurate,  in  fact,  an  anatomical  diagnosis  can  \te  made  with 
the  rays  is  well  illustrated  by  the  following  casep: 

A  boy  of  five  years  fell  from  a  •leeond-story  window,  sustain- 
ing an  injury  of  the  elbow.    Besides  a  few  insignificant  contusions, 
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there  was  a  fracture  of  the  external  enrdvlc  of  the  humerus,  and 
special  surgical  care  was  roeomiiiendwl.  The  patient  was  trans- 
ferreil  to  a  iinspitat,  where  the  arm  was  immobilized  in  (in  ex- 
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(eiideii  position.  Afli-r  five  wwkn  the  pationi  left  the  hospital 
because  bin  general  c-ondition  was  good,  and  the  swelling  uhoiit 
the  elbow  had  ilimipin-arHl,  Ihe  only  remaining  trouble  being  that 
the  elbow  could  not  Ite  flexeil. 

When  the  author  cxaniinM  the  patient  at  this  time,  palpation 
revenlc*]  a  bony  mass  near  the  lower  end  of  the  humerus  exter- 
nally, which  could  be  easily  moved  in  a  vertical  direction.  A 
skiagraphic  picture  taken  while  the  joint  was  resting  on  ila  dorsal 
aepuct  showed  the  presence  of  a  bony  fragment,  which  was  detached 
from  the  humerus  (wit'  Fig.  KIT).  The  space  between  the  upper 
articular  surfaci'S  nf  radius  and  ulna  on  one  bund,  and  Die  lower 
articular  surface  uf  ibc  humerus  on  the  other,  sivnied  to  be 
empty,  which  finds  its  natural  explanation  in  the  fact  ihiit  tiie 
epiphyses  were  still  cartilaginous  in  this  young  patient,  and  there- 
fore translucent  by  the  rays. 

If  these  points  are  not  thoroughly  considered,  a  displaced  frag- 
ment might  be  assumed  where  normal  relations  exist. 

It  w(udd  lx>  very  desirable  that  a  commission  of  surgeons 
should  i'lassify  these  complicated  conditions  of  epiphyseal  ossifica- 
tion during  the  vanoiia  periods  nf  development,  in  onlcr  to  obtain 
autliorilative  rules  for  the  test-books. 
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A  boi'ond  hkiagraph  ivas  tiikun  m  Miiiiniitioii,  wliidi  i-luwed  the 
joint  in  Utenil  projection,  so  that  the  fragment  appeared  sonie- 
ivhut  larger.  The  lower  end  of  the  frugTdcnt  was  r;ituated  dirertly 
below  the  integument,  which  presented  a  slight  prominence  in  pro- 
portion. At  first  the  author  intended  to  make  an  attempt  to  re- 
duce (he  t^evered  fragment  and  iiiitiire  it,  and  with  ihtii  [iiirpoiie 
in  view  he  made  a  longitudinal  incision  above  it.  wliirh  showed  i( 
to  be  loosely  eonne<-tcd  with  the  «urnniniling  tisfliii-s.  The  artieu- 
iar  end  coni»iKted  of  the  i-niinentia  capilata.  A  small  iHirl  of  Ihe 
trochlear  end  had  turneil  towards  the  surface  of  llic  epiphyseal 
fragment,  while  the  fractured  surface  of  the  small  fragment  ad- 
hen-d  to  the  skin.  In  other  words,  the  fragment  had  turned  en- 
lircly  iirnuTid  on  its  own  axis.  Its  nntrilion  sit'inrd  (o  \k  so  much 
impaired   that   ihe  author   llumght   it   wi^u   to   rcniove   it.     Tlie 


largest  portion  of  the  fragmcnl  consisted  of  cartilage  only,  a  small 
lateral  area  representing  real  06s(«>iib  tissue. 

It  hardly  needs  to  be  mentioned  that  after  the  removal  of 

the  fragment  the  arm  eould  eai^ily  lie  flexed  without  any  forcible 
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efforts.  Recovery  waii  unintcrrupte<l.  After  a  week  passive  mo- 
tion was  begun,  and  the  final  result  was  perfect,  in  spite  of  the 
elimination  ol  so  important  a  bone  section.    If  tlie  parents  of  the 
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putiunt  had  fidluwed  Ihc  instna-tinns  of  the  family  physician  to 
ascertain  the  exact  anatomical  nature  of  the  injury  by  immediate 
irradiation,  the  torsion  of  the  fragment  would  have  been  recog- 
nised at  BO  early  a  stage  that  reposition  might  still  have  been 
possible. 

Reposition  is  not  always  easy,  because  the  head  of  the  radius, 
by  being  pulled  forward  through  the  biceps  muBclc.  favours  the 
displacement  of  the  fragments,  but  repeated  efforts  under  guid- 
ance of  the  Rontgen  rays  may  overcome  this  difficulty.  (As  to 
further  details  of  this  instructive  case,  see  Fortschrittc  auf  deni 
Gebietc  der  Riintgenatrahten,  September,  1903.) 

The  result  in  supracondylar  fracture  also  used  to  be  unsatis- 
factory because  the  direction  of  the  fracture-l ine  could  not  be 
recognised,  and  therefore  the  direction  towards  which  reposition 
had  to  be  attempted  was  only  guessed  at.  Thus  the  efforts  at  re- 
duction were  in  most  instances  only  partially  successfnl. 

Fig.    138  illustrates  the  supracondylar  fracture  of  a  boy  of 
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ten  years  shortly  after  reposition.  There  was  considerable  back- 
ward displaL-ernent,  the  recognition  of  which  enabled  the  author 
to  reducfi  it  completely,  akiagraphic  control  through  the  plaster-of- 
Paris  dressing  verifying  the  successful  reduction  afterward.  It  is 
needless  to  emphasize  the  fact  that  such  skiagraphic  evidence 
proves  from  the  beginning  that  the  final  result  will  be  good,  while 
before  the  Ronfgen  era  such  knowledge  was  only  gained  weeks 
afterward  when  the  gunstoek  deformity  was  an  established  fact — 
when,  in  other  words,  it  was  too  late  for  correction. 

Id  the  case  of  a  boy  of  six  years  who  had  sustained  a  similar 
injury  the  Riintgen  method  was  not  resorted  to  until  four  weeks 
after  the  injury  occurred.  As  Fig.  139  indicates,  there  was  an 
oblique  supracondylar  fracture,  followed  by  backward  displace- 
ment.    The  humeral  end  being  pressed  backward  during  IJU'  fall 
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on  tlie  hand,  the  flexed  forearm  was  hyporextended  (extension 
fracture),  which  explains  that  in  cases  of  this  kind  the  oblique 
fracture-line  is  directed  from  Iwhind  backward  and  downward. 
Attention   is  also  called  to  the  tharply  protruding  point  at  the 
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lower  eud  of  tlip  (liaplivheul  fnigiiienl,  wlikli  offers  an  oteta^^o 
flexion.  In  this  case  it  wbb  too  late  to  correct  the  matuiiion  by 
force,  and  a  chispl  oiieration  had  to  be  sugjji'wted  therefore. 

In  Fig.  140  the  same  injury  is  illustrated  in  a  Iwy  of  ten 
month?.  In  this  case  the  fracture  was  HBsoeiated  with  epl|>hyseal 
R'paration.  Although  three  wwkc  had  elapsed  wince  the  injury 
had  oeeurred,  refracturi!  and  reduction  were  tmcccwttrul,  the  clliow 
of  the  aniesthetized  child  being  brought  to  the  edge  of  the  Inble, 
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and  (he  iiiiiiii|iiditlio]is  l)i'ing  iiiiule  in  ;i  Inn^'itiidiiKil  direction. 
The  tfunstock  defnrmity  disappeared  coni]deteIy  iJien, 

Fig.  141  illustrates  the  case  of  a  boy  of  eleven  years,  whose 
Kiipraeondylar  fracture  was  mistaken  for  backward  dislocation. 
The  skiagraph,  obtained  three  days  after  the  fracture  occurred, 
demonstrated  that  the  protrusion  of  the  olecranon,  notii-eable  in 
midst  of  the  swollen  ellmw,  was  due  to  its  backward  displacement, 
which  was  produced  by  fracture.  The  enormous  swelling  pre- 
vented false  motion  and  crepitus,  hence  the  error.  II  is,  of  course, 
a  great  deal  more  difficult  to  reduce  the  fragment  in  a  swollen 
area,  as  it  was  in  this  case,  while  early  recognition  would  have 
made  reposition  easy. 

As  to  fracture  of  the  external  condyle  associated  with  lateral 
dislocation,  see  Fig.  13. 
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In  ri'sard  lo  Ilie  various  kiiiJw  of  friicliiiw  of  IJit'  ■'xttTruiI  fni 
ilj'le,  (Hvurriug  Ouriiig  the  period  nf  (lL'VfhjiiiiK.'iit,  tlic  rfinlrr  is  r 
forrpd  to  the  autlinr's  illustnitions  in 
KortBcliritte  auf  dem  Geliicte  dor 
Ilonlgonstralilen,  Bnnd  v,  Hamburg. 
The  parti cipnt ion  of  the  radial 
nerve  is  disciifwed  in  the  chapter  on 
Ihc  Operative  Treatment  nf  De- 
formed Fractures.  An  extraoriii- 
nary  ease  of  this  kind,  however,  may 
be  reported  in  this  eonnection. 

The  arm  of  a  girl  of  fourteen 
years  who  sustained  a  fraetnre  of  the 
external  eondyle  of  Ihe  humerus  by 
falling  from  a  high  stairway,  was 
immobilized  in  extension  by  an  ex- 
p<Tienced  surginin.  Shortly  after- 
ward considerable  functional  dis- 
turbance set  in,  and  gradually  pa- 
rah'tfia  of  the  extremity  developed. 

The   grasping   power    became    lost,     _        ^      ,,,,„,,.,  ^^- 

nnd     supination     was     impossible.  teiihai.  Cdmiti-e. 

When   Ihe  author  saw   the   palieiil 

for  Ihe  firsi  lime  Ihcre  whh  eonsiiluraitli-  deformity  in  (he  ivgmn 
of  Ihe  elbow  {Kig.  I  \>)  and  llir  tyi-i<(il  dn.i.-huud.  Kupinalioii  of 
Ihe  forearm  was  jusi 
ii>  impossible  as  ab- 
dm-tion  of  the  ulna 
(Fig.  143).  Bolh 
[liiaiangeal  end-;  i-nuld 
i>e  extended  sHgblly 
by  the  lunibrieales 
and  interossei. 

Skiagraphie  exam- 
ination revealed  the 
presence  of  an  im- 
mense thickening  of 
Ihe  external  condyle 
of  the  humerus,  which  pointed  to  an  injury  of  the  radial  nerve. 
ITiig  suggested  the  presence  of  a  callous  mass  in  which  the  radial 
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nerve  was  buried.  Although  after  the  lapse  of  seven  years  recov- 
ery could  hardly  be  expected,  the  author  etill  tlioughl,  by  exposure 
of  the  nerve  and  reisection  of  the  superfluous  bone  masses,  that  the 


I 


FlO.    144— BaCKWAUP  DlBUltlTlON  OF  ElDOW. 

funetion  of  the  limb  might  be  materially  improved.  In  fact,  the 
radial  nerve,  when  exposed  by  a  longitudinal  ineision,  showed  itself 
to  be  surrounded  entirely  by  osseous  tissue.  It  was  released  by 
extenwivcly  ehiHelling  off  the  boue  masses.  The  considerable  im- 
provement of  the  symptomH  was  quite  surprising.  After  si.\  weeks 
the  result  was  further  improved  by  elongating  the  shortened  flexor 
tendons  by  tenoplasy.  The  hand,  which  had  formerly  hung  pow- 
erless, thus  regained  the  power  of  grasping. 

The  signs  of  supracondylar  fracture  often  resemble  those  of 
posterior  dislocation  of  the  elbow,  three  signs  being  common  to 
both  injuries — viz.,  shortening,  false  position,  and  the  axial  direc- 
tion. From  a  strictly  theoretical  point  of  view  it  seems  to  be  im- 
possible to  mistake  a  fracture  for  a  dislocation,  and  rice  versa. 
In  dislocation  the  flexor  side  of  the  forearm  and  the  extensor  side 
of  the  arm  are  shortened,  and  the  tendon  of  the  triceps  muscle 
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appears  tike  a  small  arch,  the  concavity  of  which  is  directed 
towarfis  the  olecranon.  Thia  process  is  noticed  as  a  posterior 
projection  then.  The  trochlea  ran  be  palpated  in  front  and  the 
outlines  of  the  joint  surface  of  the  head  of  the  radius  are  grasped 
in  the  back.  That  the  transverse  diameter  of  the  joint  always  re- 
mains normal  is  another  characteristic  feature  of  the  dislocation. 

In  spite  of  all  these  well-known  points  dislocation  is  often  mis- 
taken for  fracture,  and  rice  versa,  as  clinical  experience  shows. 
The  supracondylar  fracture,  illustrated  by  Fig.  141,  was  taken  for 
backward  dislocation  on  account  of  its  posterior  projection,  and 
the  backward  dislocation  illustrated  by  Fig.  14-1  was  regarded  to  be 
a  supracondylar  fracture. 

The  e.\|ilanation  of  such  fatal  errors  is  given  by  the  presence 
of  considerable  swell- 
ing wliich  prevents  ex- 
act palpation.  Still 
there  is  no  more  ex- 
cuse for  it  because  the 
rays  are  not  influ- 
enced by  the  swelling 
and  will  tell  the  exact 
truth,  thus  enabling 
the  surgeon  to  take 
the  proper  therapeu- 
tic steps.  The  aulhnr 
may  be  pardoned  for 
repeating  his  warn- 
ing so  often,  but  the 
"  Catonic  Octcrum 
eenseo "  cannot  t>c 
emphasized  too  often 
in  this  ctmnection. 
The  postero  -  media! 
t\po  ot  dislocation  is     „      ..,      „ 
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of     rare     occurrence.  Elbow. 

but  may  also  Iw  mis- 
interpreted.    Fig.  145  illustrates  a  case  of  this  kind  in  a  boy  of 
eleven  years.    The  reduction  was  easy. 

Fig.  146  is  a  sad  illustratioTi  of  indifference.  A  labourer 
who  had  been  injured   by  a   machine  sustained  severe  injuries, 
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whifh  were  iutcrprctud  an  fraL-turc  of  tlu-  middie  of  the  htimenia 
and  at  the  lower  third  nf  the  ulna.  He  wiis  treated  by  an  cx]»cri- 
cnced  Rurgeon  who,  relying  on  his  pnlputory  talent,  did  not  i^are 
for  using  the  Rbiitgen  method.  The  treatment  of  the  humerus 
was  exeelleul,  the  fragments  having  bei'ii  held  in  exaet  appositiiiu, 
at)  was  shown  by  the  skiagraph  taken  two  years  later.  The  ulnar 
fraeUire  bad  not  been  well  redueed,  yet  ll  is  improbable  that  the 
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dpformity  of  that  bone  would  have  interfered  seriously  wilh  llie 
function  of  the  arm.  But  in  the  elljow-jninf  a  very  important 
lesion  was  shown,  which  had  not  been  detected  by  the  palpatory 
enthusiast.  The  man's  arm  eventually  becoming  paralyzed,  it  was 
thought  that  there  might  be  some  callus  proliferation  at  the 
humerus,  therefore  it  was  decided  to  free  the  nerve  by  operation- 
Still  the  condition  remained  unchanged.  If  at  that  time,  one 
year  and  a  half  after  tbe  injury,  skiagraphie  examination  had  been 
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resorted  to,  no  such  opcr;ition  would  have  bwn  performod,  bceaune 
the  pirture  would  have  proved  the  absence  of  diaplaceiuent.  This 
fact  would  have  excluded  the  poBBibility  of  compression  of  the 
nerve  at  this  point.  And  if  there  wore  compression  of  the  nerve, 
the  Bkiagraph  would  have  pointed  to  the  respective  area. 

And  in  fact,  skiagraphy  of  the  elbow  revealed  the  presence  of 
fractnrc  of  the  coronoid  process  of  the  ulna  and  outward  diwlocn- 
tion  of  the  radiuB.  Now,  if  the  Rontgen  method  had  been  resorted 
to  two  years  before,  it  would  have  shown  tlie  humerus  in  perfect 
and  the  ulna  in  a  displaced  position:  the  latter  would  cnsiiy  have 
k-en  averted  Ihen  by  flight  inward  pressure,  The  radial  disloca- 
tion would  also  have  been  discovered,  and  could  have  easily  lieen 
reduced  nt  that  time.  The  patient  is  still  paralyzed,  and  it  Is  very 
questionable  if  he  will  recover.  U  is  true  that  we  are  all  liable 
to  error,  but  we  should  endeavour  to  correct  our  errors  as  soon 
as  possible,  and  not  procrastinate  two  years.  This  is  an  every-dny 
example,  and  the  ningle  individual  is  not  to  blame  for  it,  because 
the  majority  still  follows  this  routine. 

The  injuries  of  the  up|H'r  ends  of  the  radius  and  ulna  are  also 
to  be  regarded  as  inijiortant  factors  in  the  imthology  of  the  elbow- 
joint. 

In  considering  the  radius,  it  must  l»e  appreciated  that  the  /n(c- 
litre  of  its  head  is  a  very  important  injury.  If  Ihe  upper  fragment 
is  entirely  severeii,  it  may  be  recognised  as  a  separate  piece  of  bone 
by  pal|Kition.  In  addition,  it  will  not  share  the  motions  of  the 
arm,  while  alternately  turned  in  pronation  and  supination,  and  in 
that  cas(^>  crepitus  is  seldom  aliment.  Intense  {min  may  point  [o  the 
seat  of  the  fracture;  and  sometimes  it  may  tic  gucsseil  liy  simple 
inspection,  the  biceps  drawing  the  shaft  forward  and  causing  a 
slight  projection. 

But  whenever  there  is  entire  alwieneu  of  displacement,  contu- 
sion or  distortion  may  be  thought  of.  This  error  is  apt  to  take 
place  so  much  easier  when  the  swelling  soon  following  the  injury 
veils  the  symptoms,  abnormal  mobility  esi>ecia!ly  not  lieing  notice- 
able. In  former  years  it  was  only  under  anwsthesia  thai  such  cases 
were  once  in  a  while  properly  diagnosticated. 

It  is  evident  that  tiie  diagnosis  of  /isxure  of  Ihc  riuliitl  In-nd  is 
still  more  difficult.  It  seems  to  the  author,  indeed,  llm(  until 
recently  its  presence  could  never  l>e  clearly  ascertained.  Kortu- 
nnlcly,  the  Riintgcn  rays  throw  light  on  this  subject  as  well  iis  on 
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many  others,  nnd  there  can  be  no  doubt  that,  with  our  increasing 
knowledge  and  experience,  fissure  of  the  radial  head  will  also  be 
recognised  more  frequently. 

The  following  case  may  serve  as  an  illuBtration :  it  is  one  which 
in  the  pre-Rdntgen  era  would  surely  not  have  been  recognised  in 
its  true  nature. 

A  pirl  of  twenty-four  years  of  age,  on  the  evening  of  October  4, 
1900,  in  falling  downstairs,  struck  her  right  elbow  against  a  piece 
of  iron  projecting  from  the  stairway.    She  called  upon  a  phvsician 
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at  once,  who  found  the  elbow  much  swollen  nnd   painful.     No 
signs  nf  a  fracture  were  then  detected. 

On  October  6th,  when  the  author  saw  the  patient  for  the  first 
time,  the  arm  was  in  right-angled  flexion,  and  the  region  of  the 
elbow-joint  showed  considerable  swelling  and  tenderness  equally 
distributed.    The  area  above  the  radial  head  showed  the  presence 
of  ecchymoais. 

A  skiagraph  was  taken  at  once  in  supination,  the  patient  lying 
on  her  back   (Fig.  147).     It  revealed  the  presence  of  fissure  of 
the  radial  head  beyond  any  doubt.     There  were,  in  fact,  two  dis- 
tinct fissuro-Iines,  one  running  through  the  circumferentia  articu- 
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laris  alone  at  its  external  nmrgin,  and  the  other  one  creating  a 
triangular  segment,  the  base  of  which  was  formed  by  the  internal 
margin  of  the  eircumfereiitia  articularis  and  the  tip  I)y  a  splinter 
detached  from  the  radial  neck. 

The  therapy  consisted  simply  in  the  application  of  a  plaster-of- 
Paris  dressing  in  rectangular  flexion,  the  forearm  being  kept  in 
semi  pro  nation.  A  second  skiagraph,  taken  four  weeks  later, 
showed  ideal  union,  the  external  portion  of  the  circumferentia 
articularis  only  protruding  farther  than  it  should  normally.  It 
shows  also  how  quickly  the  evidence  of  the  presence  of  a  fissure 
l)econies  lost  if  there  Ix.'  perfect  approximation — a  circumstance  to 
be  Immo  well  in  mind  from  a  medico-legal  standpoint. 

The  function  of  the  forearm  did  not  become  perfect  until  three 
months  after  the  injury,  the  joint  showing  considerable  stiffness  at 
first,  which  yielded  gradually  to  massage  treatment. 

Fissure  of  the  radial  head  being  of  a  decidedly  intra -articular 
character,  an  elTusion  in  the  joint  is  a  natural  sc(]ucnce,  which  es- 
plains  the  uniform  swelling  at  the  beginning  as  well  as  the  stiff- 
ness at  a  later  period. 

From  the  study  of  this  case  we  may  learn  that  wherever  skia- 
graphic  observation  shows  do  tendency  to  displacement,  it  will 
be  advisable  to  l)egin  motion  at  an  early  stage,  say  after  ten  days, 
in  fissure  as  well  as  in  fracture  of  the  radial  head.  In  relying  on 
the  skiagraphic  mentor,  our  results  will  \k  far  suiwrior  lo  those  of 
the  past.  Even  in  the  much-feared  cases  of  fracture  of  (he  radial 
head,  where  the  fragment  is  considerably  displaced,  a  great  deal 
can  be  done,  or  rather  prevented,  under  the  guidance  of  Ihe  rays. 

In  the  case  of  a  man  of  thirty-two  years  of  age  the  author  had 
an  opportunity  to  diagnosticate  a  fracture  of  tlie  radial  head 
before  he  employed  the  Routgen  rays.  This  was  easy  because  the 
much -displaced  fragment  was  freely  movable.  It  had  seemed  to 
the  author  that  he  had  succeeded  in  reducing  the  fragment,  but  a 
skiagraph  taken  twelve  hours  after  the  injury,  through  a  plaster- 
of-Paris  wire  splint,  showed  that  the  reposition  was  not  perfect. 
Aniesthesia  enabled  him  then  to  correct  the  displacement  perfectly 
in  the  half-extended  position.  The  result  was  very  satisfac- 
tory. 

Immobilization  should  be  kept  up  for  weeks  in  such  cases,  for 
premature  contratiion  of  the  biceps  muscle  might  separate  the 
replaced  fragment.    If  the  fragments  are  not  properly  retained  in 
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place,  the  production  of  extensive  adhesions  might  demand  resec- 
tion of  the  radial  head.  The  same  operation  might  be  indicated  if 
small  fragments  separated  from  the  cartilage  remain  detached  and 
act  like  foreign  bodies,  so  as  to  disturb  the  function  of  the  elbow. 
The  Hontgcn  rays  enable  us,  in  the  event  of  this  rare  necessity,  to 
trace  out  tbe  mode  of  such  operations  definitely  beforehand. 

As  to  the  (lia<rnostic  dithcultics,  reference  is  made  to  Figs. 
239,  240  and  '.^41,  described  in  the  cbapter  on  Deformed  Frac- 
tures. As  to  fractures  of  the  olecranon,  see  Figs.  243  and  244  in 
chapt<'r  on  I>c formed  Fractures. 

It  was  thougiit  tbat  fractures  of  the  coronoid  process  of  the 
ulna  were  of  ran*  occurrence.  But,  as  in  numy  otlier  instances, 
experience  witii  the  Kiintgen  rays  has  taught  that  this  type  of 
fracture  is  miuh  more  frecpient  than  was  formerly  lx»lieved.  By 
realizing  that  the  normal  coronoid  process  cannot  be  palpated 
through  the  tbick  muscular  strata  that  protect  it,  the  dithculty  of 
making  out  the  broken  fragments  Ix^comes  apparent.  The  strong 
lateral  ligaments,  as  well  as  tbe  annular  ligament,  which  is 
strengthened  by  the  brachial  is  muscle,  form  so  strong  a  protection 
to  the  process  tbat  a  disi)lacement  of  its  fractured  fragment  sel- 
dom takes  place.  This  usual  al)sence  of  displacement  also  explains 
why  crepitus  is  ordinarily  not  produced.  The  presence  of  ecchy- 
mosis,  as  well  as  of  intense  circumscrilK»d  pain  in  the  cubital  fold 
produced  by  strong  flexion,  are  suspicious  signs.  The  latter  would 
indicate  that  the  ])rocess  is  ])usbed  into  tbe  fossa  anterior.  It 
should  not,  however,  be  forgotten  that  tbis  valuable  symptom  is 
entirely  of  a  subjective  nature. 

Thus,  a  positive  diagnosis  can  but  seldom  be  made  without 
using  the  Rontgen  rays.  The  diagnosis  will  also  determine  the 
prognosis.  Jf  there  is  but  little  tendency  to  dis|)lacement,  the 
prognosis  is  favourable  even  when  the  diagnosis  has  not  been 
made.  But  if  there  is  any  marked  displacement  the  function  of 
the  elbow  is  greatly  disturl)ed.  In  such  an  event,  of  course,  the 
diagnosis  is  so  much  easier  the  greater  the  displacement  is.  Now- 
adays this  much-dreaded  condition  need  not  be  feared,  since  repo- 
sition of  the  fragments  has  l)ecome  greatly  simplified  under  the 
guidance  of  the  rays. 

The  after-treatment  is  lx»st  conducted  in  a  rectangular  dressing 
of  plaster  of  Paris.  In  the  cases  referred  to  the  fragments  were 
invariably  found  in  a  displaced  position,  so  that  they  projected 
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into  tlie  joint,  iiiterforing  wiili  tree  nuilimi.  Tltf  proji-cting  bone- 
mass  therefore  had  to  Ik?  eiiisi'lled  off.  (L'omjMirL'  Fig.  198  in 
(.'hajitcr  XIII  on  ArthriliB.) 


FdHK.UiM 


The  forearm  is  examined  after  the  same  principles  which  were 
emphasized  in  the  study  of  the  arm.  The  aimtomical  relations  of 
this  region  are  more  favourable  for  irradiation,  because  the  bones 
are  near  the  inlegiinienl  and  the  soft  tissues  are  thin.  The  beat 
reproductions  are  obtained  it  the  surfac-e  extensor  is  placed  on 
the  plate,  for  the  reason  tiiat  the  bones  are  sitnated  directly  under- 
neath the  skin  there.  In  spite  of  this  accessibility,  however,  it  is 
always  preferable  to  expose  in  two  different  projection  planes — 
viz.,  in  unliTo-ptsstcrior  or  potitcro-anlrrior  direction,  and  in  the 
lateral. 

Injuries  of  the  forearm,  the  exireniily  used  for  working  as 
well  as  for  protecting  tlie  Ixidy — this  TiicnilKT  Ix'ing  instinctively 
-  outstretched  when  one  is  afraid  of  falling — are  of  great  frerjuency. 
In  fnicturc  of  the  bones  of  the  forearm  thorough  adaptation 
of  the  fragments  is  essential  for  the  pn'servation  of  the  functional 
ability  of  this  important  part.  If  there  is  no  displacement  the 
course  is  naturally  not  distnrbeil.  Xo  reposition  Imng  necessary, 
the  therapy  consists  in  simply  applying  some  suitable  immohiliiting 
apparatus.  The  author  prefers  the  plaster-of- Paris  dressing  here 
jui-t  as  well  as  in  most  other  fractures. 

Fig.  148  illustrates  this  type.  Although  there  was  considerable 
splintering,  the  iKines  remained  in  goral  apposition,  so  that  no 
efforts  at  reduction  were  required.  The  patient,  a  lalmurer  of 
twenty-five  years,  suffere<i  conaiderahlv  and  showed  extensive 
swelling  around  the  fractureil  area,  so  that  the  author  had  the 
inipresjiion  thai  extensive  disjdacenient  had  taken  place.  Tf  the 
Hontgen  rays  had  not  shown  the  fallacy  of  this  impression,  forcible 
efforts  at  reduction  would  have  lx>en  made,  and  tile  splinters  might 
have  been  dislodge<1,  so  that  the  same  bands  which  were  expected 
to  correct  and  heal  would  have  inert>ased  the  severity  of  the  injury. 

How  far  the  correcting  tendency  of  nature  goes  is  evident 
from  Fig.  Mil.  which  illustrates  the  antiliraehial  fracture  of  a  boy 
of  three  years.     For  two  months  nn  medical  advice  was  sought, 
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until   llw   luBs  of  tbu   power   of   pronation   ami   fiupinulion   anil 
the  protrusion   caused   by   the   formation   of  enshealhing  callus 
gave  the  iinpotus.     Apparently  the  fragments  were  not  displaced 
at  the  time  the  fracture  occurred.     Still  the  fnct  that  no  immo- 
bilization was  attempted  explains  why  a  large  mass  of  ensheathing 
callus  was  thrown  out.    The  irritation  of  tlio  soft  tissues  produced 
adhesions  between  themselves  and   the   call  us- masses,  which   ac- 
counts for  the  impossibility  of  pronation  and  supination.    Tinder 
ana^thcsia  the  adhesions  were  destroyed.    In  such  neglected  cases 

m 

I'-rii.    1411. -t'ii*L'Ti- nil   ,s   TUK   Mu.i.LF.   ne  Tue.    I'i.ke.mim   in   a  Itov  oc  TnnBB 

the    excessive    callus-mas^*    may    cause    symistnsis    Ir'Uvwu    the 
two  bones,  although  there  was  no  displacement  at  all. 

Thus  we  see  that  in  fracture  of  the  bones  of  the  forearm  thor- 
ough adaptation  and  immobilization  of  the  fragments  is  essential 
to  preserve  functional  ability.     Fracture  of  either  (he  radius  or 
the  ulnn  alone,  when  perfect  coaptation  is  not  secured,  may  pre- 
vent supination  to  such  an  extent  that  the  unfortunate  patient 
may  lie  unable  to  follow  his  occupalion.    How  much  more  is  the 
functional  ability  impaired,  when,  after  fracture,  both  bones  unite 
m  false  positions,  with  overlapping  of  the  fragments  and  angular 
deformity. 

To  what  extent  the  Rontgen  rays  enable  ns  to  overcome  some 
of  the  technical  difficulties,  even  in  desperate  conditions,  is  illus- 
trated by  the  following  case: 

Roth   forearms  ot  a   labourer,   aged   thirty-four  years,  were 
caught  in   the  wheel-strap  of  a   powerful   machine  and   broken. 
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ought   In   llii-  liiispilal.  where  proper  elTorta 
;  tlie  (Usplaced  and  partiallv  splintered  frag- 


Tlie  patient  wus  b 
were  made  to  retiui 
mente. 

At  first  reponition  tRvmed  to  linvc  been  siieeessfiil.  aud  the 
swelling  disappeared,  but  botli  hniids  remained  stiff  and  paralyzed, 
an<l,  excepting  the  thumbs,  wore  witliont  sensation. 

Extensive  redenia  having  repeatedly  been  present  the  disturb- 
ance in  motion  hh  well  as  in  sensibility  seemed  to  be  of  an  isehtemie 
nature  rather  than  eaused  by  a  direct  trauma  to  the  nerves.  The 
muscular  atrophy,  which  was  still  present,  also  jwinteti  to  the 
breaking  down  of  cnntraetite  musenlar  eleuicnts.  When  the 
author  saw  the  patient  for  the  first  time  he  found  angular  deform- 
ity, abnormal  mobility,  and  the  functional  disturbanc-ee,  described 
above,  on  both  sides. 

The  skiagraphs  of  both  forearms  showed  considerable  overlap- 
ping. In  the  right  forearm  overlapping  of  the  radial  fragments 
existed  in  the  middle  and  lateral  deviation  of  the  ulnar  fnlgments 
an  inch  below.  The  skiagraph  of  the  left  side  showed  the  overlap- 
ping of  Isilh  sides,  and  also  the  formation  of  a  l>one  bridge  between 


the  lower  fragments  of  the  ulna  and  the  npjter  fragments  of  the 
radius,   which   alone   would   exclude   any   possibility   of   rotation 

(Fig.  ir.o). 
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First  iin  nttt;iiipt  wns  nimlc  In  cnrrei-t  tiie  posilion  of  tlip  frag- 
menls  of  tin-  right  forcnriii.  by  exposing  and  frt^iiig  them. 
Under  the  guidance  of  the  skiagraph  a  Femilunar  incision  in  an 
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oblique  direction  wai-  made.  The  .■ihorlening  was  overeome  by 
resorting  to  forcible  e.xtenpion.  The  frngmenta  were  then  united 
by  silver-wire  sutures.  The  motlus  oprrandi  consisted  in  freeing 
the  ohi  adhesions  thoroughly  with  Icnite  and  chisel,  and  folding 
the  arm,  so  to  say.  completely.  By  encinling  the  two  antibrachial 
fragments  with  a  strong  bandage  the  folded  mass  could  be  steadied 
by  an  assistant,  so  that  (he  necessary  holes  could  be  bored  {Fig. 
l.'il).  As  shown  by  a  skiagraph,  taken  six  weeks  aflcr  this  opera- 
tion, the  radial  fragmentfl  were  in  ideal  apposition.  The  ulnar 
fragments  showed  flight  later.il  displacement,  while  the  callus- 
formation  had  assumed  so  fortunate  a  character  that  no  other 
depression  or  protrusion  remained. 

Five  days  after  the  first  operation  the  left-sided  fracture  was 
exposed  in  the  same  way.  In  spite  of  extensive  exposure  of  the 
fractured  area  the  fragments  could  not  be  forced  into  apposition 
except  by  shortening  them.  So  the  author  made  a  virtue  of  neces- 
sity by  giving  the  ends  of  the  fragments  a  triangular  shape,  which 
enabled  him  to  indent  them  into  each  other.  As  the  skiagraph 
showed,  taken  four  weeks  after  this  operation,  the  apposition  of 
the  radial  fragments  was  perfect.  The  ulna  did  not  show  lateral 
deviation,  none  of  ibe  medullary  lines  presenting  any  axial  diver- 
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genco.    The  skiagraph  aliowai,  however,  that  there  was  a  alight 
angle,  which  could  he  corrected  in  time  hy  eimplo  profsure. 

Union  -took    place   by 
^^■■^^^V  '     -     7    first  intention  without  any 

^^^^^^^^^k  The  healing 

^^^^^^^^^^B  process  quicker 

^^^^^^^^H  the  ex- 

^^^^^^^^^H  plained  hy  the  absence 

V^^^^^^^^B  euturing.   To  be  sure 

W  ^^^^^^^m  that  consolidation  was  per- 

^k    ^^^^^^M  feet,  the  author  imniobil- 

^ft    ^^^^^1  ized    the    arm 

^^k    ^^^^^H  months     after     operation, 

^^^  ^^^^H  leaving  off  the  plaster-of- 

^^^^^^^^H  Paris     splint    temporarily 

^^^^^^^^^H  the    empln\'ment 

^^^I^^^^H  massage.     The  final  result 

^^^^^^^^^  was  perfectly  satisfactory. 

^^^^^^^H  Thus  we  see  how   the 

^^^^^^^^  JK  happy    era    of    combined 

^^^^^^^^^B  asepsis  skiagraphy 

^^^^^^^^^^L  the 

^^^^^H^^^  the  most 

^^^^^H^^^^  i    F'ive  deformities        a  sim- 

^^^K^'  ^^^^         '  '1    pie  and  safe  manner. 
^^^^     ^^^ft  J         From    a    theoretical 

i  ^^^^    ^^^K         V   point   of    view    it    should 

I  ^^^^    ^^^^L       J    be   expected    that    on   ac- 

[  ^^^^    ^^^^k   d   count  of  the  more  ahund- 

L  ^^^^  ^^^^Ll   ant     callus  •  proliferation, 

*  ^^^^  ^^^^m   induced   by   the 

V  ^^^^L  ^^^^1   of   the   wire  con- 

I  ^^^^^^ft^^^^l   ^'^lif^xti'^n  would  be  quick- 

^^^^^^^^^^^H   or  more 

£  ^^^^l^^^^^^l   But   practice    provetl    the 

FiQ.  153.— Fkictcbb  or  Radial  Diapuisib.    contrary  in  this  instance, 
and  it  seems  to  the  author 
that  indentation  permits  of  more  accurate  adaptation  and  im- 
mobilization.   At  the  same  time  larger  surfaces  for  agglutination 
are  obtained,  and  the  soft  tissues  are  less  liable  to  be  disturbed. 
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Triangular  indcntafion  nf  tlie  fragments  should  therefore  be  pre- 
ferred whenever  possible. 


UnntJCTioN.     [Cm 


The  modus  'ijirrnnili  for  itidentatiou  is  practically  the  sjime  as 
dcnmnslralcd  by  Fig.  151. 
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^f               As  to  further  olistTvations  ou  important  injuries  in  UiIb  region, 
H           see  chapter  on  DoforDied  FraL-turos. 

H                 Fracture  of  either  the  radius  or  the  ulna  are  generally  ret-og- 
H           nised  without  difficulty.      Still,    as    Fig.    258    shows    ((.-hapter 
H           on  Medico-Legal  Aspetls),  fracture  usBOciated  with  little  or  no 
^1           displaoement  might   be  easily  overlookud.     In   the  ease  of   ilis- 
^m           placement  the  radius  may  be  pnwed  against  the  ulna,  so  that 
H           synostosie  takes  plaw,  an  event  wliich  would  ri'iider  rotation  iin- 
H           possible.     Fig.  :5a  illustrates  a  «ise  in  which  tlio  upiwr  radial 
H    ■         fragmenl    was  pressed   against   the   ulna.      Heposilion   was  made 

Fiu.  1M.-Fk*ilti  hi;  or  the  Tlnau  Di.i'kvsl^. 

by  bending  ibe  foreunn  in  the  same  nuiniirr  as  a  ^'ceenstirk  is 
crossed  over  the  knee,  the  ulna  resting  on  the  edge  of  a  table. 

When  it  was  thought  that  reposition  was  jicrfctt  a  plaster-of- 
Paris  dressing  was  appliet).  But  tlic  wkiagrapli,  taken  nt  once 
through  the  plaster,  ehowod  that  reposition  was  imperfect  (Fig. 
153):  therefore  a  second  effort  was  made,  whieb  proved  lo  he  suc- 
cessful. In  suc-h  eases  it  is  advisable  to  flex  the  opposite  bone  as 
much  as  possible — that  is.  in  isolated  radial  fracture  the  ulna,  and 
in  isolated  ulnar  fracture  the  radius,  must  be  bent. 

Fracture  of  the  iilimr  diaphtjxis  also  shows  a  great  tendency 
to  inward  displacement,  thus  causing  the  same  disturbances  ob- 
served in  fractures  of  its  fellow,  synostosis  rendering  pronation 
and  supination  impossible,  The  same  principles  apply  lo  the 
correction  of  this  injury  as  those  emphasized  on  fracture  of  the 
radial  diaphysis. 

Fig.  I.i4  illustrates  (he  fracture  of  the  nlnar  diaphysis  of  a 
girl  of  eight  years.     While  the  lower  fragment  did  not  come  in 

1 
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contact  Willi  Die  rudlut^,  it  ii^till  protruded  no  far  tliat  it  iinpairt'd 
the  soft  tiBsuee,  thereby  setting  up  an  inflammatory  process.  The 
result  would  have  been  ext-essive  callus-formfltion,  so  that  virtually 
the  same  conditJom  would  prevail  as  if  the  ulnar  fragment  had 
ridden  on  the  inner  radial  surface.  It  is  evident  from  the  illustra- 
tion that  outward  pressure  must  force  the  fragments  in  place. 
To  hold  ihem  in  gilu  the  rubber-drainuge  splints  advised  for 
mclucarpal  fracture  (see  Fig.  IG.'i)  are  reconinionded  in  order 
to  avoid  recurrence  of  the  displacement.  Attention  is  railed  to 
the  bending  of  the  radial  diaphysis,  which  would  be  permanent  if 
it  was  not  corrected  cync-hronouijly  with  Ihe  repnuitioii  of  Ihe 
ulnar  fragments.  In  adults  such  bending  is  not  found,  the  force 
applied  in  the  ulna  generally  being  sufliciently  strong  to  fracture 
its  fellow. 

Wit  1ST 


\o  bone  of  Ihe  human  skclelim  W  so  prcal  a  source  of  trouble 
for  the  practising  phyHician  as  the  riiiliii".  and  es|H'<.-iatly  its 
lower  end.  If  il  is  only  appreciated  that  fraiture  of  the  carpal 
end  of  this  bone  is  the  most  fre<iucnl  fracture  type — at  least  18, 
but  ])erhaps  22  per  cent  of  all  fniclurcs — its  im|iorlance  is  well 
understood. 

The  old  dittum.  "  ()»]  bi>ne  diagnoscil.  Ih>iic  medebitur," 
applies  preeminently  to  the  treatment  of  this  fractnrc,  generally 
known  as  Colles'e  fracture.  In  fiict  the  laws  that  govern  the  treat- 
ment of  this  mnch-dispulct!  injury,  and  last  hul  iiol  least  l!ic  fiufd 
results,  are  entirely  determined  by  a  correct  diagnosis.  The  prin- 
ciples of  treatment  are  then  reduced  to  a  few  points  of  simple  com- 
mon sense. 

Such  complete  and  correct  diagnosis  could  not.  as  a  rule,  be 
made  before  Rontgen'fl  great  discovery.  It  can  safely  he  main- 
tained that  in  most  cases  skiagraphy  has  revealed  conditions  that 
were  not  e.\pecte<l,  and  required  the  original  diagnosis  to  be  more 
or  less  modified. 

The  questions  most  frequently  asked  of  a  surgeon.  "  How  do 
you  treat  Oolles's  fracture?  "  "  Do  you  use  long  or  short  splints?  " 
"  Po  you  prefer  the  plaster-of-Paris  dressing  or  a  splint?"  "  .\re 
you  for  Dumreicher's,  Roser's.  Schede's,  Brnatz's,  Gordon's, 
Koelliker's,  Moore's,  Carr's,  Bond's,  or  Middledorprs  bilateral, 
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or  for  the  old  pifitol  sjilint  of  N^laton?"  "Are  you  in  favour  of 
immobilization  or  of  early  motion?"  etc.,  show  tliat  the  essential 
points  are  generally  overlooked,  fracture  of  the  lower  end  of  the 
radiuB  being  regarded  by  many  as  a  constant  type,  uniformly 
characterized  by  the  fracture  of  the  bone  an  inch  above  the  articu- 
lation, and  followed  by  a  silver- fork-shaped  deformity  of  the  wrist. 

This  point  of  view  is  inadequate  and  erroneous.  It  has  been 
found  that  the  anatomical  aspects  of  Ihe  various  forms  of  frac- 
ture of  the  lower  end  of  the  radius  differ  in  fact  more  than  those 

^^^^^^^^^^^^^^^  of  any  other  fracture,  and  it  is  self- 
2\^^^^^^^^^^^^^H  evident  that  such  variants  must 
■1^  ^^^^^^^^^^^^^1    greatly    influence    the    manner 

W*     ^^^^^^^^^^^^V  In  the  first  place,  the  question 

whether  the  fraclure-line  is  intra- 
articular or  extra -articular  is  of 
great  importance,  because  for  a 
simple  extra-articular  fracture  and 
a  Y-shaped  intra-articular  fracture 
different  therapeutic  means  must 
he  sought.  Again,  the  varying  re- 
lations of  the  fracture  of  the  radius 
to  its  fellow,  the  ulna,  influences 
the  plan  of  treatment  considerably. 
It  is  but  natural  that  our 
'  Radius,  therapy  should  he  changed  and 
pwT-BMBNr"""'''""'""'''  ^"^  direct^  by  fuller  clinical  expe- 
rience and  anatomical  observation. 
In  the  short  wpace  of  time  which  has  elapsed  since  Rontgen's 
discovery,  it  has  been  found  that  the  anatomical  aspect  of  the 
fracture  of  the  carpal  end  of  the  radius  (inaccurately  called 
Colles's  fracture)  shows  a  number  of  types.  It  is  true  that  the 
majority  of  cases  are  characterized  by  a  breach  of  continuity  from 
10-30  millimetres  above  the  articular  surface  of  the  carpal  epiphy- 
sis, which,  on  account  of  a  peculiar  turn  of  the  lower  fragment, 
causes  that  deformity  of  the  wrist  which  is  compared  with  a  fork 
(displacement  A  la  fourchette)  or  with  a  bayonet,  or  with  a  flat  Z 
(Fig.  155).  But  besides  this  type,  first  described  by  Colics,  there 
still  remains  a  large  group  differing  from  it  materially.  Without 
undervaluing  the  great  work  of  our  surgieal  masters  before  the 
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Rontgeii  era,  and  particularly  commending  the  work  of  Nelaton, 
Velpeau,  Volkniann,  and  Koenig,  we  muet  Btill  say  that  the  rays 
furnish  the  most  convincing  proof  of  the  necessity  of  modifying 
their  interpretations  of  this  injury.  Thus,  having  regard  to  old 
experience  as  well  aa  to  information  recently  gained,  the  author 
has  tried  to  classify  those  different  forms  of  this  much  disputed 
fracture  which  appear  to  be  most  characteristic,  and  must  ac- 
cordingly demand  dilferent  therapeutic  measures;  and  if  we  bear 
in  mind  the  frequency  of  frncttires  of  this  type,  and  believe  they 
represent  22  [wr  cent  of  :ill  fractures,  the  importance  of  a  detailed 
diagnosis  needs  no  further  argumentation. 

The  author  distinguishes  the  following  varieties  of  fracture  of 
the  lower  end  of  the  radius:  (1)  Simple  extra-articular  fracture 
without  displacement  (Colles's  fracture);  (2)  epiphyseal  (chon- 
dro-epiphyseai  and  osteo-epiphyseal )  separation;  (3)  fissure;  (4) 
simple  or  multiple  fracture,  with  displacement;  (5)  fracture  of 
the  carpal  end  of  the  radius  associated  with  fracture  of  the  styloid 
process  of  the  ulna;  (6)  fracture  of  the  carpal  end  of  the  radius 
associated  with  fissure,  fracture,  or  dislocation  of  the  lower  end 
of  the  ulna;  (>)  fracture  of  the  carpal  end  of  the  radius  associ- 
ated with  lisfiure  or  fracture  of  a  carpal  bone  (sometimes  also  with 
the  end  of  the  ulna).  The  last  six  varieties  may  Ite  intra-arlicular 
as  well  as  extra-articular;  (8)  fracture  of  little  hone  portions 
(chips),  generally  extra -articular. 

Simple  euljcutaneous  fractures  showing  little  or  no  displace- 
ment often  heal  without,  or  in  spite  of,  any  treatment,  aa  the 
long  sin-register  of  quackery  will  demonstrate.  The  number  of 
fractures  not  recognised  as  such  during  treatment  is  legion.  The 
treatment  in  such  cases  is  often  simply  a  question  of  comfort, 
which  may  be  obtained  by  encircling  the  wrist  with  a  bracelet  of 
moss-board. 

This  appliance  sufficiently  immobilizes  the  wrist  and  at  the 
same  time  permits  enough  motion  to  counteract  the  formation 
of  adhesions  in  the  sheaths  of  the  tendons.  The  patient  carries 
his  hand  in  a  sling  in  such  a  manner  that  the  ulnar  margin  rests 
on  it.  Thus  free  motion  of  the  hand  is  permitted.  The  patient 
is  told  to  move  his  fingers  as  in  playing  the  piano;  and  the  author 
finds  it  very  useful  to  advise  him  to  grasp  marbles  of  moderate 
size  and  to  roll  them  around  in  the  palm  of  the  hand.  Patients 
are  generally  willing  to  keep  these  marbles  in  their  pockets  and 
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play  with  them  while  reading  or  conversing  or  walking  around. 
If  motion  is  thus  constantly  kept  up,  massage  treatment  as  well 
as  forcible  motion  can  be  dispensed  with,  and  recovery  is  perfect 
in  four  weeks,  or  sometimes  even  in  three.  Most  of  these 
fractures  being  exlra-articular,  articular  effusion  is  generally 
absent. 

If  the  fracture-line  extends  into  the  joint,  displacement  usu- 
ally follows.  The  oblique  fracture  of  the  lower  end  of  the  radius 
has,  as  far  as  the  author's  knowledge  goes,  not  yet  been  described. 
The  author  has  observed  it  in  adults  onlv.  It  looks  as  if  the  frac- 
ture-lines  were  longitudinal  at  the  articular  surface,  the  upi^er 
fragment  appearing  as  a  triangular  piece  of  bone.  The  apex  of 
this  piece  begins  about  an  inch  from  the  wrist,  while  the  base 
carries  part  of  the  joint  surfaces,  so  that  the  lower  as  well  as  the 
upper  show  articular  surfaces.  If  there  is  no  displacement,  the 
treatment  is  the  same  as  in  diaphyseal  separation,  or  complete 
fracture  without  tendency  to  displacement.  In  the  triangular  type, 
however,  in  view  of  the  intra-articular  inversion,  it  is  preferable 
to  apply  a  plaster-of-Paris  dressing  immediately  after  the  injury 
is  sustained.  (See  illustration  in  Journal  of  the  American  Medi- 
cal Association,  June  5,  1902.) 

But  whenever  displacement  of  the  fragment  takes  place,  accu- 
rate reposition  is  the  conditio  sine  qua  non. 

Then  the  modus  operandi  of  reduction  depends  upon  the 
type  of  displacement.  In  the  majority  of  cases  the  lower  frag- 
ment is  directed  upward,  so  that  there  is  dorsal  prominence,  the 
joint  not  being  concerned.  In  such  cases  (generally  called 
typical  Colles's  fracture)  the  shape  of  the  deformed  wrist  resem- 
bles tbat  of  a  bayonet  or  a  fork  (Fig.  155).  The  Kontgen  rays 
have  shown,  however,  that  the  upward  displacement  as  a  rule  is 
associated  with  sideward  displacement,  generally  in  an  outward 
direction,  causing  radial  inversion,  and  consequently  slight  short- 
ening of  the  radial  axis.  In  such  cases  the  clinical  diagnosis  is 
not  difficult.  The  lower  fragment  pushes  towards  the  dorsum, 
at  which  a  prominence  is  seen,  near  the  wrist,  corresponding  to 
a  groove  at  the  site  of  the  upper  end  of  the  fragment.  The  upper 
(diaphyseal)  fragment  presses  against  the  flexors,  producing  a 
prominence  further  upwards.  The  greater  the  prominence,  the 
shorter  is  the  radial  axis.  Crepitus  is,  even  in  these  typical  cases, 
often  absent.     In  a  number  of  eases,  however,  the  direction  of 
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the  (]  isji  lucent  en  t  is  fouml  to  be  towards  lilt  ulna,  even  if  the 
diaphysis  is  not  pronated. 

There  are  also  a  number  of  eaBee  observed  by  tho  author  as 
well  at,  by  others  where  the  lower  fragment  is  turned  backward 
around  the  trHnsvcree  axis.  Soiiictinics  ihe  sagittal  axis  of  the 
lower  fragment  is  turned  around.  The  oblique  type  (triangulur 
fragment),  in  which  the  joint  surfaee  is  pplit,  has  been  spoken  of 
above.  A  rare  form  is  the  detachment  of  the  poslerior  border  of 
the  joint  surface.    Roberts  alao  observed  forward  displacement  of 


Ihe  fragiiicnls.  Most  of  these  forms  can  only  l>e  diagnosticated  by 
the  Riintgen  rays. 

Ry  l)cing  upwardly  dislodged,  the  lower  fragment,  in  typical 
cases,  is  brought  into  slight  supination,  while  the  diapbysis  is  in 
dccideil  pronation.  The  epiphysi.i  lieing  in  very  close  cimneetion 
with  Hie  ulna,  llie  former  is  slightly  pushed  Inwards  the  ulna  if 
the  ligamentous  connection  between  the  radial  fragment  and  the 
ulna  remains  intact.  This  phenomenon  finds  its  ronspicuoiis  clin- 
ical expression  in  the  luleral  prominence  of  the  lower  end  of  the 
ulna.  Fig.  ISfi.  for  instance,  shows  a  combination  of  upward  and 
inward  displacement  of  the  lower  fragment,  followed  by  outward 
l>ending  of  the  ulna. 

Wherever  displacement  demands  reposition  Ihe  assistance  of 
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one  or  two  i«?csoiib  is  (k-sirablo,  wlui  ulioiihi  make  counter-exten- 
Bion  while  llie  surgeon  replaeos  llie  diBpliK-cd  fragment.  After 
the  exact  situation  of  the  fragments  is  nscertained  by  the  fliioro- 
scope,  the  surgeon  knows  at  ouco  how  to  replace  it  in  its  former 
and  normal  position.  This  is  done  by  making  nianipnlations, 
either  in  the  way  of  pressing  sideward  and  turning  the  fragment, 
or  by  putting  the  wrist  at  a  proper  angle,  and  thus  correcting  the 
abnormal  direction.     It  is  needless  to  say  that  upward  displace- 


ment requires  pressure  from  above  downward;  oiitward  displaee- 
nient,  pressure  from  within ;  and  inward  displacement,  pressure 
from  without. 

The  oblique  triangular  type  generally  requires  downward  and 
inward  prespure.  In  Pig,  157,  however,  which  shows  this  triangu- 
lar type  associated  with  spiral  fracture  of  the  ulna,  the  triangular 
fragment  is  turned  upward  and  inward,  so  that  downward  and 
outward  pressure  is  required  for  reduction. 

The  author  grasps  the  hand  of  the  patient  as  in  a  firm  hand- 
shake by  the  left  hand,  while  the  patient's  thumb  is  held  by  his 
right  hand,  so  that  his  thumb  presses  the  fragment  downward  while 
his  index-finger  presses  it  inward  at  the  same  time.    If  the  direc- 


SHOULDER  AND  UPPER  EXTREMITY     223 

Hon  of  the  diepljut'meiit  is  towards  the  ulna,  he  grusps  tha  pa- 
tienfe  hand,  including  the  thumb,  with  his  own  right  hand,  and 
pui^hee  the  fragment  outward  with  hia  left  thumb  whilo  lie  supports 
the  flexor  aspect  with  the  rest  of  his  hand.  During  these  manipu- 
lations counter-extension  must  be  eserted  at  the  lower  end  of  the 
arm,  If  it  is  impossible  to  reduce  the  fragment  in  this  manner, 
anesthesia  must  be  employed.  This  niantruvre  is  sometimes  facil- 
itated by  placing  a  book  or  a  piece  of  wood  underneath  the  ulna 
at  the  edge  of  a  table. 

Reposition  of  the  fragments  in  fractures  of  this  type  seldom 
fails  since  the  Kontgen  raye  became  such  a  reliable  guide.  Even 
in  impacted  fractures  the  interlocked  fragments  c^an  be  disen- 
tangled. 

If  there  is  a  simultaneous  injury  of  the  lower  end  of  the  ulna 
showing  displacement,  special  care  must  be  taken  to  press  the  frag- 
ment into  its  normal  place. 

In  multiple  fractures,  even  in  the  much  dn^aded  Y-shaped 
variety,  the  articular  arch  of  the  radius  may  snmelinies  be  restored 
by  repeated  efforts  of  reposition,  controlled  and  corre*,te(l  by  the 
Rijntgen  rays. 

After  reposition  is  accomplished  a  fixed  dressing  must  be  em- 
ployed for  the  purpose  of  retaining  the  fragments  in  their  proper 
positions.  This  is  not  always  easy.  The  author  finds  that  no 
dressing  accomplishes  the  purpose  of  retaining  the  fragments  bet- 
ter than  plaster  of  Paris,  since  it  adapts  itself  to  the  contours  of 
the  wrist  in  any  desired  shape  or  direction,  and  can  be  adapted 
to  the  individuality  of  each  case. 

Before  the  Riintgen  era  the  fear  of  ischiemia  and  gangrene 
prevented  the  author  from  using  it  immediately  after  the  injurv- 
Now  that  the  premises  of  ischsemia  are  known  to  bo  wanting  as 
soon  as  the  pressure  of  displaced  fragments  is  removed,  such  fear 
is  uncalled  for.  So,  while  in  former  years  the  author  applied 
splints  first  and  resorted  to  the  plaster-of-Paris  dressing  four  to 
seven  days  afterward,  he  now  applies  the  plaster  dressing  imme- 
diately after  rednction,  resorting  to  the  splint  treatment  a  week 
or  two  later,  as  the  case  may  require.  If  the  protniding  fragment 
is  not  reduced,  gangrene  of  the  overling  soft  tissues  may  he  pro- 
duced by  any  kind  of  dressing.  In  Ihe  Journal  of  the  Amprican 
Medical  Association.  November,  1902.  two  illustrations  showing 
extensive  gangrene  at  the  dorsum  as  well  as  on  the  palm,  which 
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wat!  taiiseil  by  wdl-piuMeHl  splinls.  wore  preseiilwi.    Ko  effort  at 
reduction  had  Itwii  made.    Such  retails  arc  of  jiravc  consequence 
for  the  putit'nt  as  well  ns  for  the  surgeon. 

If  the  liirwlLiin  of  tlip  displacement  is  slightly  upward,  or 
npwiird  iifid  oiitwiinl  (Fij;.  15(S),  a  plasler-of-Puris  dressing  em- 

Fio.  158— OiiTw^HD  Disw.ACiMEST  IN   FRicTruB  OP  THF  Lowik   Bnd  Or  raa 

RtDIUH.    IN    A    WOM*N    OF  SiXTV    VeABS— FlIUK    DA¥>    APTELl    THE    InJIKT. 

brni'ing  the  thiiiiib  (itie  direction  of  the  tlnnnb  influences  Ihiit  of 
tlie  fragment  to  a  gre.il  extent)  is  applied  (Fig.  15!)).     The  hand 
is  modenitely  fli-xed  at  the  same  lime.     If  gpnlle  prw^nre  with  the 
index-finger  does  not  sulfice  to  keep  the  fragment  down,  it  must  be 
presw'd  down  hy  a  signet  around  wliii-h  the  bandages  are  wound. 
After  Ihe  sjilint  is  fastenwl  with  a  handnjte,  the  flunroscope  shows 
wliellier  the  fragment  is  in  a  desiralile  position.     A  dorsopaimar 
ns  well  as  a  lateral  examination  nmst  lie  made,  beeanse  an  antero- 
posterior view  only  shows  whether  there  is  any  upward  displace- 
ment left. 

If  the  flnornscopp  shows   im]Terfe<'t   adaptation,    the  hnndagp 
must  \v  removed  and  reposition  done  over  again.    Tnder  such  cir- 
cumstances tlie  fragment  mav  Iw-lter  !«■  retained  if  the  thunih  is 
pulled  in  an  onhvard  direction  while  !he  liand  is  shifted  to  the 

J 
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opposite  Hde.  A  pi aater-of- Paris  dressing,  applied  in  this  posi- 
tion, resembles  the  old  pistol  splint  of  Nelaton.  Of  courBC  the 
outward  bending  can  be  increased  ad  libitum.  A  surgeon  must  not 
lose  patience  if  hie  efforts  fail  several  times.  By  the  flnoroscopic 
guidance  he  will  at  last  surely  find  the  proper  angle,  or  in  other 
words,  the  most  suitable  position  and  shape  of  the  dressing  or 
splint  for  his  individual  ease.  A  recogniseil  mistake  often  suggests 
the  best  mode  of  correction. 

If  the  displaced  fragment  is  directed  towards  the  ulna,  in 
which  case  there  is  generally  an  outward  bending  of  the  ulna 
present,  immobilization  is  kept  up  liest  by  turning  the  hand  in- 
ward (compare  Fig.  ISR).  After  a  week  the  dressing  must  be 
removed,  and  if  the  oedema  has  disappeared,  a  plaster-of- Paris 
splint,  moulded  after  the  same  principles,  may  be  substituted, 
wliich  can  be  taken  off  temporarily,  so  that  massage  treatment  may 
be  employed  if  necessary.  The  essential  part  of  these  splints  is 
the  encircling  of  the  thumb,  which  guarantees  absolute  immobil- 
ization. 

Tn  the  multiple  T-shaped  or  Y-ehaped  variety  there  are  gen- 
erally two  diverging  fragments,  one  being  shifted  towards  the 
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ulna  and  the  other  outwardly.  By  pressing  these  fragments 
asunder,  so  to  soy.  the  diaphysis  is  made  to  push  itself  forward 
so  that  it  touches  the  scaphoid  bone,  the  arm  consequently  being 
shortened.     Here  the  circular  plaster-of-Paris  dressing  in  abduc- 


226  THK    ROXTGF.X    RAYS 

tion  is  indicated.  After  that  Iraginent,  which  is  outwardly  dis- 
placed, is  pressed  forward,  a  pad  of  adhesive  plaster  is  placed  above 
it.  The  fragment  which  is  displaced  towards  the  ulna  must  be 
shifted  in  the  direction  of  the  radius.  To  prevent  slipping  back 
a  rubber  drainagc-tul)e  is  ])hiced  k'tween  it  and  the  ulna  at  the 
dorsal  aspect.  By  gentle  pressure  it  is  squeezed  down  into  the 
interosseous  s])ace,  and  kept  in  sifu  by  strips  of  narrow  adhesive 
plaster,  which  do  not  entirely  surround  the  arm. 

Since  this  type  is  intra-articular,  it  is  understood  that  there  is 
always  a  well-marked  extravasation  which  mav  even  extend  over 

ft  • 

the  sheaths  of  tlie  tendons,  so  that  palpation  is  rendered  difticult. 
There  massage  is  best  employed  to  remove  the  extravasation. 
Xaturally,  its  ])resence  renders  a  detailed  diagnosis  impossible 
except  by  the  rays. 

Among  all  the  different  varieties  of  fracture  of  the  small  end 
of  the  radius  these  intra-articular  injuries  are  most  serious.  Only 
continuous  control  by  the  aid  of  the  Rontgen  rays  of  the  proper 
position  of  the  fragments,  togetlier  with  repeated  correction,  will 
give  a  fair  result. 

Fig.  15  shows  a  multiple  fracture  followed  by  slight  displace- 
ment of  the  lower  fragments.  Especially  that  fragment  which 
mainly  consists  of  the  styloid  process  of  the  radius  is  shifted  down- 
ward, thus  destroying  the  symmetry  of  the  wrist-arch.  It  is  very 
diflicult  and  often  impossible  to  reduce  a  lower  fragment  of  this 
character  properly ;  still  much  can  be  done  by  l)eing  able  to  locate 
it  exactly  on  the  basis  of  skiagraphic  knowledge.  Tn  this  case, 
whieh  concerned  a  man  of  fiftv-five  vears,  the  result  was  nearlv 
perfect.  Being  of  the  intra-articular  type,  the  injury  was  followed 
bv  the  formation  of  adhesions,  which  were  destroyed  during  after- 
treatment. 

In  the  case  of  considerable  comminution,  a  perfect  reafiiuiio  in 
integrum  cannot  be  promised.  A  skiagraph  taken  at  the  earliest 
possible  moment  is  then  a  valuable  document  for  the  surgeon, 
since  it  proves  the  great  diflRculty  of  perfect  reposition  of  the 
splinters. 

Tn  the  case  of  a  woman  of  twenty-five  years  the  lower  fragment 
was  turned  towards  the  ulna  and  also  around  its  axis  (see  Medical 
News,  September  11,  1903).  It  goes  without  saying  that  this 
extraordinary  degree  of  displacement  showed  considerable  deform- 
ity.    Reposition  was  accomplished  without  anaesthesia,  the  wrist 
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bting  iiiiniobilizfJ  in  sujierubiluctiiin,  A  skiugraph,  taken 
through  the  pkster-of- Paris  drest-ing,  sliowed  that  the  abduction 
was  overdone,  therefore  another  dreai^ing  wan  applied  in  moderate 
abdui'tion.  This  position  showed  the  fraguientfi  in  bettor  coapta- 
tiim,  but  there  was  a  tendency  of  ilie  ulnar  side  of  the  fragment 
to  project  upward,  partially  filling  up  the  interosseous  spare. 
Klastic  pressure,  recommended  hy  the  author  in  the  treatment  of 
metncnriml  as  well  as  metatarsal  frai'ture.  also  proved  to  be  useful 
in  this  case.  A  Kmall  pieio  of  rubber  drainagc-tuljc  (the  diameter 
of  a  large  jx-ni'll)  was  placed  alrmgsidc  the  i ritcrossi'nus  K])nri'  nnd 
fastened  there  with  a  small  strip  of  adhesive  plaster.  Now  the 
skiagnijih  showed  [Hrfeel  inla]iltilion.  That  it  had  s|M)keu  tnilh- 
fnlly  WHS  evident  from  the  nhsencc  of  reaction,  which  should  have 
been  e.\|)eeted  in  view  of  the  enomioiig  degree  of  displacement  and 
by  the  speedy  and  blameless  recovery. 

There  is  no  doubt  thai  good  results  can  he  obtained  by  other 
means  of  iminohilization,  provided  they  are  preceded  by  proper 
reposition  controlled  hy  the  Rontgen  light. 

The  niilhor  confesses  freely  that  he  often  thought  that  he  had 
reduced  a  displnfed  fragment  completely  Wause  palpation  seemed 
to  give  thorough  satisfnetion.  But  he  sometimes  was  not  a  little 
surprised  that  the  Rontgen  plate  showed  him  most  impolitely  how 
ill  he  had  suceceiled  in  bis  alleged  reposition. 

The  main  principles  of  treatment  are  the  same  for  the  other 
types  of  fracture  of  the  lower  end  of  the  radius.  There  are,  how- 
ever, several  modifications  according  to  their  different  anatomy. 

If  in  choiilro-rfH/ilitinPtil  Krjuirnlifin  no  sideward  displacement 
exists,  the  an  tern- poster!  or  exposure  shows  nothing  abnormal,  while 
a  side  view  may  disclose  eonsiderahte  upward  displacement,  as  is 
shown  liy  Fig.  Hifl.  for  instance,  the  anterior  view  of  which  re- 
vealed apparently  normal  relations.  Such  cases  arc  best  treated  by 
gentle  downward  pressure  without  using  counter-extension  and  the 
application  of  a  plaslcr-of- Paris  dressing  in  extension.  If  a  lateral 
view  shows  any  sideward  displacement  under  the  dressing,  a  pad 
of  adhesive  plaster  is  attached  to  the  sknn  ahove  the  lower  frag- 
ment and  the  dressing  reapplied. 

In  DKiro-fpipliyxfnl  xeparaiion.  where  the  fracture-line  is  not 
limited  lo  the  epiphyseal  cartilage,  hut  extends  to  the  diaphysis. 
a  greater  tendency  to  displacement  is  observed.  The  principles  of 
treatment  are  the  same  as  that  of  the  complete  fracture  dewribeii 
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above,  eince  the  tendencies  to  the  various  forma  of  displacement 
are  the  same. 

Fracture  of  the  lower  end  of  the  radius  associated  with  fracture 
of  the  styloid  process  of  the  ulna  is  rather  frequent  (sec  Fig.  26) 
The  author's  own  statistics  show  that  the  styloid  process  is  in- 
volved in  2fi  per  cent  nf  the  cases.     This  co-injury  was  discov- 
ered long  before  Rontgen  by  Nelaton  and  Velpeau,  and  studied 
eapccinlly  in  this  country  liy  Pilcher,  Rolwrts,  Frwman,  Corson, 
Thomas,  Don,  Haughlon,  and  Colton.    The  author  recommends  a 

Pia.  lOU.  — UpWiRI)  DlSPLjlCESlEIiT   IS   CnOriCllO-EPIPHTSEAI.  Separition. 

circular  pkster-of-I'aris  dressing  in  moderate  adduction  for  this 
,ype.     Sometimes  it  is  possible  to  grasp  the  process  and  push  it 
back  into  its  proper  place.     This  is  easily  provided  if  the  process 
8  displaced  outward,  but  in  ease  of  inward  displacement  reposi- 
;ion  is  much  more  difficult.     The  author  has  found  it  useful  to 
>ress  this  fragment  nutward  by  pushing  the  dull  end  of  n  pencil 
)etweon  the  process  and  the  radius,  and  keeping  it  there  until  the 
dressing  is  completed,  the  bandages  being  wound  around  the  pen- 
cil.   A  small  piece  of  rubber  tube  may  also  be  placed  there. 

A  small  amount  of  pressure  often  ouffices  to  push  the  fragmeni 
into  position,  while  after  the  lapse  of  weeks  the  inversion  of  the 
srocess  may  cause  intense  pain  on  any  effort  of  bending  the  wrist, 
BO  that  removal  by  chisel  may  have  to  be  considered. 

*        1^        J 
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In  fractures  of  the  lowvr  end  of  the  radius  associaled  ivith  dis- 
location of  the  ultia,  the  lower  raclia!  fragment  generally  rides 
OD  the  diaphysis,  the  latter  protruding  at  the  flesor  aspect  and  the 
former  at  the  dorsum.  The  ulnar  end  then  overlaps  the  carpus. 
Only  a  considerable  degree  of  violence  can  produce  this  rare  injury. 
In  such  cases  the  arm  is  shortened  at  least  an  inch  (Fig.  ItiS). 
Reduction  is  easier  than  retention  after  reduction.  Sometimee  an 
extension-splint  will  answer,  but  in  the  majority  of  cases  wiring 
of  the  radial  fragments  is  better  done  at  once,  and  the  patient 
should  be  thoroughly  informed  of  the  grave  nature  of  the  injury. 

Fig.  163  illustrates  the  condition  after  operation. 

Fracture  of  the  U/wer  end  of  the  radius  associated  with  fissure 
of  the  tieck  of  the  ulna  is  treated  after  the  same  principles  as  the 
complete  fracture  of  the  lower  end  of  the  radius.  This  applies 
also  to  fracture  without  displacement.  But  if  there  be  displace- 
ment, generally  outward  bending  of  the  lower  fragment,  some- 
times in  spiral  shape,  as  in  Fig.  IST,  a  plaster-of-I'aris  splint  in 
moderate  adduction  is  applied  after  reposition.  A  pad  of  adhesive 
plaster  is  also  placed  at  the  outer  aspeot  of  the  ulna.  Should 
there  be  any  inversion,  a  small  rubber-drain  must  be  pressed  in  the 
interosseous  space. 

Fig.  ICl  shows  a  case  of  this  type,  in  which  the  violence  in- 
flicted upon  the  radial  fragment  was  continued  upon  the  lower 
end  of  the  ulna,  causing  fracture. 

Another  co-injury,  the  transverse  fracture  of  the  scaphoid 
bone,  deserves  thorough  attention.  Fortunately,  as  a  rule,  but 
little  or  no  displacement  is  present,  but  the  character  of  the  injury 
being  intra-articulur,  it  is  appreciated  that  there  is  considerable 
intra-articular  effusion,  which  is  largely  responsible  for  the  great 
tendency  to  adhesion  formation  in  these  cases.  The  treatment  is 
practically  the  same  as  that  for  the  fracture  described  above,  with 
the  difference  that  motion  must  begin  early.  It  is  therefore  ad- 
visable to  remove  the  circular  dressing  somewhat  earlier  than  in 
other  types  and  to  substitute  n  pi aster-of- Paris  splint,  the  same 
shape.  This  splint  may  be  taken  off  temporarily  every  day  so  that 
gentle  massage  can  be  commenced. 

Fracture  of  little  bone  portions  (chips),  generally  of  the 
extra-articular  type,  arc  often  confounded  with  contusion  or  dis- 
tortion. In  such  cases  massage  treatment  is  manifestly  inappro- 
priate; the  treatment  should  be  carried  on  after  the  principles  of 
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the  treatiTLL'iil  of  frut^tures — viz.,  iiiimobilizatipii.  TIlls  slumlii  be 
kept  up  for  the  first  week  iifter  tlio  iiijurv  iit  loawt,  iiml  iifter  the 
little  fragments  are  rediepsed. 

Sueh  t-hips  are  soiiietinies  no  longer  than  the  head  of  a  pin, 
and  if  they  are  fie|Mirated  from  the  dorsal  or  juilinar  surface  of 
the  radius,  may  not  be  at  all  eontiipieuoug  on  the  skiagraphic  plate, 
while  a  lateral  exposure  will  show  them. 

If  the  inaKeage  treatment  so  eommendable  in  conttitiiou  in  used 
in  these  easec,  it  is  nnt  siirprising  that  Ihe  patient  Ijeeomes  rebel- 
lious, it  is  indeed  not  at  all  indifferent  whether  n  simple  bloody 
olTui-ion  or  keenn^dyeil  Ikuio- fragments  are  kneadetl. 

It  is  deplorable  tliat  up  to  the  present  the  question  of  correet- 
ing  the  deformities  must  stil!  be  eonsidered.     Two  or  three  weeks 
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after  the  injury  eorreetion  is  possible  by  simple  refraeture.  After 
the  lajwe  of  four  to  five  weeks  ihe  only  remedy  eonsi-stB  in  osteot- 
omy in  the  fracfurp-Iine.    Aged  personR  suffering  from  deformity 
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of  Ihis  kind  arc  cxpiiipteil  (sit-  Fiy.  IGl).  IE  thoy  suffer  while 
motion  ie  made,  immobilization  is  best  kept  np  with  a  moi-fi  brace- 
lut  until  ankyloEis  of  the  wrist  baa  taken  place.    Sometimes  a  small 
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wi'dfie  iiiiisl  ln>  L'xswli'fi  from  llic  uliiii  in  order  1<>  permit  of  per- 
feol  reposition. 

Such  nperatione  muRl  1»  performed  under  the  striitect  aseptic 
preeautions,  learinp  of  the  wound  edges  must  be  avoided,  and  the 
wound  itself  should  eomc  in  eontaet  with  the  h«nds  of  the  surgeon 
as  little  as  possihle.  since  all  the  work  ean  be  done  with  wcll-slor- 
ilized  instruments.  If  the  Riintpen  rays  show  that  the  efforts  of 
early  reposition  were  unsueeessful,  althoufih  antesthesia  was  em- 
ployed, it  is  much  wiser  to  expose  the  frafnnenta  by  open  incision 
at  once  than  to  wait  until  the  tissues  around  the  area  of  faulty 
union  dejrenenite.  As  soon  ns  the  bloody  effneion  is  ahsorln'd  the 
operation  should  be  performed.  Isolated  bone  splinters,  the  peri- 
osteum of  which  showB  no  more  eoherenee,  must  be  removed.  If 
the  fragments  cannot  be  brought  into  apposition  by  simple  reduc- 
tion, then  the  ends  must  Ie  trimmed  properly  with  wire,  saw,  or 
chisel,  and  either  indentated  or  wired. 
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Fig.  1G3  shows  the  fracture  of  tlie  lowor  end  of  the  radiiiB 
followed  by  overlapping  of  the   lower  fragment  and  aBsociated 
with  palmar  dislocation  of  the  uba.    The  protrusion  at  the  flexor 
aspect  corresponds  to  the  projection  of  the  diaphyseal  end,  while 
the  dorsal  prominence  indicated  the  riding  of  the  epiphysis-    The 
skiagraph  also  shows  the  forward  dislocation  of  the  ulna,  tlie  exten' 
of  which  is  proportioned  to  the  amount  of  yielding  on  the  part  o: 
the  epiphyseal  fragments.     Consequently  the  arm  was  shortened 

'M.    163.— Caib   Illcitrited  by  Pio.   IM,  AStsn  Opbsation,  tbb  Tsihhd 
Bauial  Fbaoments  bking  in  APFostTios  ArTKH  Couhkctiob  or  THB  UUIAB 
Portion.     (Tubcn  Cliraugb  tbe  pIuter-Df-PaiiB  droHiiiH.) 

Skiagraph  (Fig.  1G3),  (aken  through  the  plaster-of-Paris  dreaeing 
wo  days  after  osteotomy,  shows  the  trimmed  ratlinl  fragments  in 

ippofiilion  and  the  dislocated  portion  of  the  ulna  resected.    Con- 

i^quently  the  extremity  became  an  inch  shorter. 

As  to  tiihereiilosis  of  the  wrist,  the  carpus,  metacarpus,  and 
)halange8,  frequent  in  children,  which  can  be  well  studied  and 
reated  under  the  guidance  of  the  rays,  the  reader  is  referred  to 
heir  respective  sections. 

HAND 

The  hand  is  the  easiest  object  for  Rdntgen  examination.     It 
may  be  fluoroscoped  in  the  dorsal  as  well  as  in  the  palmar  position, 

J 
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the  best  skiagraphic  reeulti^  being  ubtaincd  If  tliu  dur8uni  reBts  on 
the  plate. 

Especially  the  interpretation  of  the  small  carpal  bones  is  some- 
times  difficult,  and  no  judgment  should  be  passed  without  having 
them  exposed  in  at  least  two  different  projection  planes — that  is, 
preferably  in  the  poetero-anterior  and  in  the  lateral  position.  In 
children  the  hand  is  fastened  to  the  plate  with  a  gauze  Imudage,  a 
soft  tube  being  employed.  In  very  lively  children  short  exposures 
must  be  taken,  the  hand  being  held  down  iirmly  by  an  assistant. 
A  fairly  good  skiagraph  may  be  obtained  in  one  or  two  seconds, 
a  tube  of  medium  hardness  then  being  needed. 

The  dorsal  position  is  nni'oni  fort  able,  therefore  support  with 
sand-bags  is  indispensable.  Children  may  assume  the  rocumljcnt 
position  if  a  dorsal  exposure  is  chosen.  The  hand  of  an  adult  can 
be  taken  in  fifteen  seconds.  Most  skiagraphs  of  the  hand  are 
over-ex ]K>sed,  tlie  contrasts  then  not  being  apparent.  A  good  skia- 
graph of  the  hand  shows  the  soft  parts  to  a  great  extent,  espe- 
cially the  muscles  from  which  even  the  finger-nails  must  be  differ- 
entiated. Diaphragms  are  not  required  in  the  examination  of  the 
hand. 

Fracture  of  the  carpal  hones  received  consideration  in  connec- 
tion with  the  description  of  fracture  of  the  lower  end  of  the 
radius.    The  isolated  fractures  of  the  carpus  are  rare. 

Fig.  I(j4  illustrates  the  fracture  of  the  scaphoid  bone  in  a 
woman  of  sixty  years,  caused  hy  a  fall  on  the  outstretched  hand. 
In  this  case  a  contusion  of  the  wrist  must  have  taken  place,  the 
force  inflicted  upon  the  very  strong  radial  end  having  been  trans- 
ferred upon  the  less  resisting  scaphoid  bone. 

As  to  fractures  of  other  carpal  bones  (os  lunatum).  the  reader 
is  referred  to  Annals  of  Surgery,  August,  1901. 

The  fractures  of  the  carpus  are  undoubtedly  more  frequent 
than  is  generally  assumed.  But  they  were  not  recognised  for- 
merly. 

Hetscarpui. — The  Rontgen  rays  have  also  shaken  the  old  dic- 
tum of  the  rarity  of  fracture  of  the  metacarpal  bones.  There  can 
now  be  no  more  doubt  that  a  large  number  of  alleged  di.slocations 
and  contusions  of  the  metacarpus  were,  in  fact,  either  complete 
fractures  in  adults  or  separations  of  the  epiphyses  in  children. 

In  most  cases,  displacement  of  the  fragments  being  absent, 
and   the  other  metacarpal  bones  serving  to  a  certain  exlcnt  as 


r 

234                           TIIK    lUiNTiiKN    UAV8                 ^^^| 

splints,  it  is  natural  ihat  liie  rosulls  iii  IIr-w  L-ases  Avere  nearly 
always  good,  no  matter  what  Irfatmeiit  was  cinployi>ii;  the  posi 

hoc,  ergo  propter  hoc  Ix'ing  siiflicient  evidence  for  the  superficial 
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observer.     If.  limvi-ver.  he  had  nsi.l  Ih.-  liihitguii  niy.-^.  lie  ivouhl 
lave  been  not  a  litlle  ciirpriH'd  to  find,  in  such  a  case,  the  cvi- 
lenw  of  II  fnietiire;  whik-  ut  the  sanie  time  he  eoiild  eonpratiilati! 
hiiiiswU  that  in  spite  of  hin  treatment  for  wimple  contusion  the 
result  was  so  jwrfeet. 

In  the  event  of  displacement  the  rcsnlt  would  he  somewhat 
different.    If  the  {ii.«placement  is  in  the  dorsal  direction,  it  is  not 
only  easily  recognised,  hut  also  reduced  and  kept  in  place  without 
difRcully  by  coaptation  epiints.     But  if  the  displacement,  as  it 
often  occurs,  is  sideways,  the  result  may  be  very  unsatisfactory, 
the  remaining  deformity  and  disturbance  of  function  being  consid- 
erable.    If  n  common  labourer  is  roncerned.  but  little  ineonven- 
ence  may  be  caused  by  it:  but  if  a  person  whose  hands  must  do 
delicate  work,  like  a  musician,  watchrnnker.  cnbiuetmakcr.  or,  last 

: 
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but  not  li'di^t,  a  plivsit-iiiii,  is  llic  viclim,  bitiilj  iiiiilLHi  rijttaciiqjal 
fragments  o[  llie  right  hand  may  acriously  interfere  with  his  pro- 
festnional  work. 

Heduction  of  tlie  displaced  fragni     Is  ne    r  offers  any  msur 
mountable  obstacles ;  but  to  hold  then        pi    e   s  i  far  m  re    o 
plicated  lack,  and  the  reeurr  n  e  of  the  dcilicemcnt     uder  the 
usual  immohiliiting  niethode  t^hows  Her    n^uHi   en  >        tl  c  end 

The  queetion  now  U,  What  e  to  be  n  r  gi  I  n  est  mat  ng 
the  value  of  a  given  immob  I  z  ng  n  II  1  Ixf  re  eoi  sol  dat  on 
has  taken  place?  In  former  ear  e  p1  to  j  Ige  tl  e  alue  of 
one  or  another  method  by  the 
final  result.  But  now,  just  us 
we  ewtimate  Iho  value  of  a 
germ-destroying  nielhod  first 
of  all  by  bacteriological  ex- 
periment, 60  we  arc  able  to 
judge  by  irradiation  at  the 
very  beginning.  If  the  ini- 
tuobilizing  drcsaing  is  perfccl. 
the  formerly  displaced  frag- 
ments must  be  found  in  exact 
apposition  when  skiagraphcd 
through  the  dressing. 

Various  ex|H?riincnts  showed 
the  author  Ihnt  the  nietiicar- 
pnl  fragments  arc  invariably 
held  in  place  by  elastic  press- 
ure. For  this  purpose  two 
rublKT  drainnge-hibi'H  of  niml- 
crate  size  are  chosen,  which 
are  lightly  pressed  into  tlic 
adjoining  interosseous  spaces, 
80  that  they  fill  them  up  to  a 

certain  extent.  They  are  kept  in  xilu  by  adhesive-plaster  strips 
(Fig.  IfiS).  Thus  the  recurrence  of  the  displacement  is  prohibited. 
The  whole  is  surrounded  then  by  a  moss-splint,  a  material  which, 
after  being  dipped  in  cold  water,  adapts  itself  to  the  contours  of 
the  hand  like  a  plaster-of- Paris  splint,  over  which  it  posseeses  the 
great  advantages  of  being  absorbent  and  much  tighter. 

In  the  case  of  a  young  man,  who  sustained  fracture  of  the 
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fourth  metacarpal  bone  in  its  middle  as  a  rpsult  of  direct  violence, 
considerable  lateral  disiilacement  was  produced  (Fig.  1G6).  Repo- 
sition was  easily  accomplished  and  the  fracture  area  was  carefully 
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surrounded  by  narrow  pads,  which  were  supported  by  i 
plaster.    A  long  palmar  extension  splint  was  then  applied. 

There  was  no  swelling  of  the  fingers  nor  any  sign  of  discom- 
fort. But  when  examining  the  metacarpus  two  weekt-  later  with  a 
view  to  leaving  the  splints  off,  the  author  found  that  the  fragments 
had  slipped  by  each  other  again.  He  then  seriously  considered 
other  means  of  immobilization.  After  filling  up  the  interosseous 
grooves  between  tlie  fourth  metacurpal  bone  and  the  little  finger 
on  one  side  and  the  third  one  on  the  other  with  two  rubber  drain- 
age-tubes, the  author  took  a  skiagraph,  which  showed  the  frag- 
ments in  ideal  apposition.  Shortly  afterward  he  removed  the  rub- 
ber tubes,  and  then  the  displacement  recurred  at  once.  From  this 
we  also  learn  that  it  is  unwise  to  rely  upon  the  old  dictum  that 
metaearpal  fractnres  show  perfect  consolidation  after  three  weeks. 
We  should  consult  the  Hiirtpen  rays  before  aatisfying  ourselves  as 
to  the  question  of  impeceiihle  union.  (As  to  further  details,  see 
New  York  Medical  Joumiil.  August  1.  1900.) 
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Fig.  I(i7  iUiistrates  the  fracture  of  the  second  metacarpus  in 
a  man  of  twenty-three  years.  There  was  but  a  slight  degree  of 
sideward  displacement,  Btill  the  sharp  point  of  the  lower  fragment 
projected  to  the  soft  tissues,  causing  much  irritation.  As  soon 
as  inward  and  downward  pressure  was  exercised  the  pain  ceased. 

Fig.  KiS  shows  fractures  of  the  fifth  metacarpus.  There  is 
good  apposition,  but  much  ensheathing  eullus,  which  caused  adhe- 
sions to  the  soft  tissues,  so  that  the  function  was  much  disturbed. 
Thus  the  patient,  a  young  professional  violinist,  may  be  prevented 
from  following  the  footsteps  of  Paganiui. 

Immobilization  had  heen  attenipled  in  this  case  hy  a  short 
]»halangeiil  splint.  While  reposition  as  well  as  immobilization  of 
the  fifth  metncarpjil  hone  iw  ciif-ier  than  ihat  of  any  of  its  fellows, 
the  fragmcnls  riiipimt  I..  ]u-\,\  ,„  .sihi  hy  ^;imI>l.'  ]>!v--iin;  fmin  with- 
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out,  n  rubber  drainage-splint  should  therefore  be  placed  in  the 
space  between  them  and  the  fourth  metacarpal  bone. 

Fi^.  IfiO  illustrates  the  deformed  fracture  of  the  second  meta- 
carpal bone  in  a  musician  of  forty  years.  The  fracture  wae  sua- 
tained  fifteen  years  before  the  skiagraph  was  taken,  and  until  then 
a  dislocation  had  been  assumed.  The  career  of  the  patient  was 
greatly  impaired,  as  he  had  to  descend  from  his  pedestal  as  a  maa- 
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ter  of  till"  liiir*.M>n  t<.  tlic  driiMi.     il'  IIk'  rnys  lia.i  liuun  tiistov- 
ered  at  the  time  ot  the  injury  this  would   probahly  have   been 
averted.     An  eftort  was  made  by  ihe  author  to  reduw  the  frag- 
iiiont  after  mobilizing  it  with  the  chisel,  but  Ibis  proved  tii  be  ini- 
Iiraoticahle,  therefore  the  fragment  was  removed.     Tlui.s  an  im- 
(Hxlinient  for  free  motion  was  eliminated.     As  far  b«  the  short 
observation  of  thp  ease  shows  ihe  result  la  perfeet,  bo  that  the 
piilient  may  slill  lie  nble  to  perform  higher  graded  work. 

Phalanges,— Wliil..  the  sigiw  of  fracture  of  the  phalanges  are 
well  iniirked.  Ihore  lire  eai^es  in  which  differentiation   from  dis- 
hieation    or    inflammatory    processes    is    difficult.    The    Riintgen 
method,  of  roiirse.  give?  the  mnst  preeiso  informathin.     Some- 

Fia  lite.— Fk*l-tuhb  in  tub  Miiiiu.k  oi-  thb  F:pt.l  UnfACiiPii.   B..ne,  show. 
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times  a  fracture  is  roeognise*!  by  palpntinn,  but  n  miniher  of  asso- 
ciated  injuries  are  orerlonkcil.     The  wkiagraph  gives  a  splendid 
genera]  view  in  such  an  iiistuni-e,  calling  attention  to  points  which 
were  not  thought  of. 

i 
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Id  tronliiift  phnliin^eal  fracliires  it.  is  rt'co  mm  ended  to  use  the 
rubber  (Iriiiiiage-f'plints  advisfd  bv  tbe  atithur.  and  to  confine  the 
whole  hand.     This  may  be  done  by  a  palmar  splint  or  a  short 
plaster-nM'aris  dressing,  at  least  for  the  weuk  following  the  in- 

Flli.     IliU.—I.H.l,    UCHPHCEII    KmCTIIlK    l\T   T]IB   SECOND   MLTAl'tHPAl.   BuSB. 

iur.v.    Then  a  s-hort  wooden  plialanpenl  splint  may  be  resorted  to. 

The  much- rflvou red  eardbnnrd  splint  B«'ms  to  Ije  useful,  but  is  not 
firm  enough,  a:^  is  shown  bv  skiiigniphv.  and  shonkl  iherefore  be 
disnirded. 

Foreifrn    liodii's    in    tlie    hiiiid    are    ent^ily    shown.      Kspeeially 

leedlM  in  Ihe  palm  oflen  eomi>  under  the  observation  of  the  prac- 

itioiuT. 
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MALFORMATIONS 

As   previouciy   mentioned,   the  preat   scientific  and   practical 
value  of  tlie  Kiintgen  rays  is  also  evident  in  the  study  of  congenita! 
malformations.    Skiagraphy  of  the  extremities  especially  has  given 
more  valuable  information  than  diflsection.    The  exact  anatomical 
diagnosis  that  it  enables  us  to  make  informs  us  whether  surgical 
interference  in  a  case  of  malformation  is  possible,  and  if  so,  out- 
lines dearly  our  modus  operandi  beforehand.    The  ingenious  oper- 
ations of  Bardenheuer  (division  of  the  ulna  for  carpal  implanta- 
tion) and  of  von  Eiselsberg  (transplantation  of  the  toe),  and  the 

^^^^        ^ 
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works    of    Kirmisson,    Vulpius,    Middleton,    Pagenstecher,    von 
Bardeleben,  Joachimsthal.  Schcdo,  Lamt>ort,  and  Grunmach  fur- 
nish most  brilliant  testimony  to  our  progress  in  this  direction. 
340 
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Forlunately  the  most  frequent  abnormality  is  the  one  that  can 
l»e  entiily  remedied — namely,  polydaclylism.  If  there  is  but  ii  rudi- 
mentnry  finger  attached  loosely  by  a  pediele  and  containing  no 
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phalangee  at  all.  removal  is  very  simple.  But  when,  as  is  the  rule, 
there  is  a  true  i-upernumerary  digit  articulating  with  another 
phalanx  or  the  head  or  side  of  a  metacarpal  hone,  the  site  of  e-\ar- 
ticulation  muBt  be  well  known  before  the  operation.  Otherwise 
the  better  developed  phalanK  may  bo  eacrificed. 

Syndoptyliatn.  while  not  so  fr«|uent  as  polydaetylism,  also 
repreeents  a  large  group  of  cases  of  malformation  of  the  upper 
extremity,  and  is  likewise  amenable  to  operative  interference. 

In  a  caw  ot  syndactylism  in  a  boy  of  eight  months,  the  second, 
third,  and  fourth  digits  appeared  to  Ix-  fused  together,  each  one 
of  them,  however,  posseesing  its  own  nail.  The  skiagraph  (Fig. 
170)  showed  fusion  of  the  first  and  second  phalanges  of  the  third 
and  fourth  digitfi,  while  their  third  phalanges  were  free.  The  little 
finger  was  more  developed  than  the  slightly  deformed  thumb.  Tlie 
carpus  was  not  yet  ossified,  and  therefore  showed  no  shade.  Under 
the  guidance  of  the  Rontgen  rays  it  was  easy  to  divide  tlie  pha- 
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lange?.  The  middle  fiuper  was  protected  easily  by  u  large  longi- 
tudinal flap  from  the  dor^l  surfat-e  of  the  hand.  The  other  two 
fingers  were  covered  with  their  integument. longitudinal  flaps  heing 
formed  from  the  palmar  sur- 
fai'e  for  the  seeond  finger, 
and  another  one  from  the 
dorsal  side  of  the  fourth. 
The  final  result  was  good. 

Syndactylism  is  ^me- 
times  found  simultaneously 
in  l>oth  eslremitiHS.  Fig. 
171  illustrates  metatarsal 
synostosis  in  a  hiiliy. 

C'oHgi'nital  defiiiencies 
an>  naturally  nnuh  less 
amenaltle  to  eorreitinn.  But 
that  surgery  i»  n<il  without 
resource!!  even  in  desperate 
cases  of  this  kind  is  made 
evident  by  the  transplanta- 
tion of  a  liH>  to  the  Imnd, 
^-uceessfully  undertakett  by 
von  EiselslxTg- 

Fig.  ITS  illustrates  the 
rase  of  a  ehilil  of  eijtht 
months  wlioM'  swond,  third, 
and  fonrtli  fingers,  as  well  as 
his  .'lea'ond.  third,  and  fourth 
toes  were  webheil.  Palpa- 
tion did  not  show  wheilier 
there  was  synwtoiiiis  or  not. 
As  the  bones  were  very  near  together,  the  impression  prevailed  that 
there  was.  But  tlie  skiagraph  gave  the  information  that  the  pha- 
langes were  well  developed  individually,  and  that  therefore  they 
did  not  need  to  form  the  object  of  an  operation,  the  skiu  being  the 
only  part  to  be  considered.  A  pla^ie  operation  performed  then 
showed  thai  the  phalanges  could  be  separated  from  each  other 
without  dissection. 

The  toes  were  left  alone. 

In  braekgdaetyliam,  oonibintrd  with  eetrodactylism.  the  Riint- 
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gen  ravs  have  also  proved  to  be  of  great  value.  In  tlie  tatie  of  a 
boy  of  tliree  months  there  were  five  rudimentary  finger*;.  The 
skiagraph  showed  the  preeence  of  one  phalanx  of  the  thumb  and 
of  iwo  phalanges  of  each  of  the  other  fingens. 

I'nder  the  guidance  of  the  Rontgen  rays  a  flap  operation  was 
perfornifii,  on  the  prineipleH  «.'t  forth  in  the  case  described  above, 
Itetween  the  first  and  second  finger  rudiment.  Thus  a  fairly  good 
thuniU  was  created.  The  case,  however,  offered  two  more  points  of 
interest.  In  iIh-  first  place  there  was  a  congenita!  fracture  of  the 
ulna  and  radius  at  their  lower  tliinl,  as  was  also  illustrated  by 
skiagraphy.  The  forearm  could  eaeily  be  bent  at  the  seat  of  the 
fracture.  After  wir- 
ing the  fragments 
union  became  |H'rfccl. 
(See  C'lingenilal  Mal- 
fnrmationH  of  the  Up- 
per Kjtireniit.v,  Xew 
York  Medi(ai  Jour- 
nal. .Tune  30,  lilin.) 

There  was,  fur- 
thermorc,  congenital 
eonslriclion  al  the  re- 
gion of  (lie  surgical 
neck  of  the  humerus, 
where  a  deep  furrow 
encircled  llie  whole 
lireuniference  of  Ihi' 
arm.  Palpation  wm 
unable  to  detect  atiy 
soft  tif*ue«  Ix'tweeti 
the  integument  and 
the  bone.  An  explor- 
atory     incision       re- 

veah'd  Ihe  presence  of  fragments  of  the  biceps,  triceps,  and  del- 
toid muscles.  Their  edges  were  refre.-ihed  and  united  with  eatgut. 
For  relaxation  Iwo  deep  wire  suture*  were  introdui-ed  from  with- 
out.   The  result  was  fair. 

It  may  lie  added  that  the  otherwise  well-developei]  hand  showed 
a  niodenildy  deep  constricting  furrow  near  the  metacarpophalan- 
geal junction  of  tile  middle  Tinger.  which  did  not  seem  to  demand 
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surgical   intprfiTcnce,  sinco   the   skiagraph   showed   its   integrity 
otherwiee. 

It  ^L-unis  th;it  this  special  branch  of  surgery  does  not  receive 
thf  altniliiiii  W  nii'i-il-.     i '(ni-iileriiiy  that  in  the  lower  iinimalp,  a» 
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the  embry- 
ii*  ftage,  iTgenera- 
n  oT  largf  portions 
t1i<>  houii  and  trunk 
'  {lossiblc.  it  ehmtifl 
.■xjiwtHi  thut  tlic 
n-born  diild^in  a 
proportion  of 


iiiurt-  chanLfP  for  re- 
;.'i'ni'ri]liun  liian  tlio 
ininll.  If  tlip  gtTnii- 
nul  Itiycr  ie  only  pres- 
ent, furtlu'r  develop- 
nit'iit  of  the  tissui* 
fan  be  looked  for.  If 
indivldualizutioti  is  a. 
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matter  of  great  pnibability,  jirovided  the  bridge  remaining  has 
preserved  euRieient  vascularity  for  nutrition,  that  there  is  no  over- 
pxt^neion  of  the  flap,  and  that  the  most  minute  aseptic  precautions 
are  taken. 

In  a  case  of  congeuital  club-hand  a^ociated  with  absence  of 
tho  radius  and  ulna,  only  three  lingers  and  three  metacarpal  bones 
were  present,  as  l>cc«nie  evi- 
dent bv  skiagraphic  examina- 
tion (Fig.  175). 

The  left  arm  of  the  hoy 
was  normal  excepting  the 
thumb,  which  was  partially 
ectrodaetylif.  An  attempt  whs 
made  to  improve  this  dephi- 
rnblc  condition  by  creatinjj 
a  thunil)  after  the  principle 
carrietl  out  in  the  case  just 
described.  For  this  purpose 
a  dorsal  incision  was  made 
down  to  the  first  metacarpal 
Ijone,  which  was  divided  lon- 
giluditiallv.  thus  making  a 
kind  of'  bifurcation.  The 
phalangeal  end  was  wvercd 
entirely,  but  the  carpal  end, 
after  being  fractured  longi- 
tudinally, was  left  in  slight  connection  with  llic  nu'tacarp.d  bone. 
Thus  a  new  hone  was  obtained  that  was  surrounded  Ly  dorsal  as 
well  as  palmar  flaps.  There  was  little  trouble  during  the  after- 
treatment. 

Fig.  174  illustrates  congenital  dislocation  of  the  hand  of  a  uinn 
of  thirty  years.  There  is  considerable  atrophy  and  the  function 
is  very  much  disturbed. 

Most  malformations  of  the  foot  are  of  a  similar  nature,  and 
their  therapy  has  to  be  viewed  from  the  same  [Kiints  of  view. 

Fig,  175  illustrates  the  supernumerary  toes  in  a  Imy  of  si.\ 
months.  The  phalanges  of  the  fifth  toe  are  well  developed,  while 
the  supernumerary  api>endix  shows  only  traces  of  osseous  tissue. 
It  was  natural  therefore  that  tlio  sixth  was  lo  be  regarded  a  true 
supernumerary  digit ;  therefore  it  was  n.'tnovefl. 
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In  the  Journal  of  the  American  Medical  Association,  October 
12,  1901,  a  series  of  cases  representing  congenital  malformations 
is  illustrated.  Among  them  the  case  of  a  boy  of  three  weeks  whose 
left  lower  extremity  was  normal,  while  the  right  one  showed  short- 
ening of  the  femur  to  the  extent  of  an  inch,  is  especially  note- 
worthy. There  was  no  muscular  atrophy.  Shortening  of  the 
healthy  femur  for  the  purpose  of  equalization  was  suggested.  In 
a  similar  case,  concerning  a  child  of  six  months,  the  shortening  of 
the  healthy  femur  was  successfully  performed  by  the  author. 
There  was  no  disturbance  of  development  observed,  the  time  of 
observatioiis  Imn^x  two  years  now. 

Congenital  jil)son(*e  of  Uie  nasal  bones  and  insufficient  develop- 
ment of  the  nasal  processes  of  tli(»  superior  maxilla  was  observed 
in  a  boy  of  two  months  (Fig.  170).  Tlie  patient  was  ill  nour- 
ished, and  the  family  liistory  was  negative. 

As  to  congenital  obliteration  of  the  auditory  canal,  see  Figs. 
177  and  178.     (Compare  page  05.) 


CHAPTEU    Xlll 
DISEASES  OF  TEE  BONES  AMD  JOINTS 

An  alludud  lo  iu  the  tleiwral  Part,  tlie  boDM  give  the  hiiiunn 
body  form,  ercctutss,  and  firiunesB,  the  latter  being  the  most  essen- 
tial feature  of  a  normal  boni;.  The  firmness  of  the  hone  is  vouch- 
safed by  its  heavy,  Iiard,  and  dense  consistency,  which  is  pre-emi- 
nently based  upon  the  presence  of  calcium  phosphate.  The  per- 
centage of  this  salt  amounts  to  ae  high  as  84.  There  is  also  a 
slight  admixture  of  magnesia  and  traces  of  calcium  chlorate  and 
fluorocaleium. 

It  is  the  density  of  these  inorganic  elements  whieh  prevents 
penetration  by  tlie  rays,  thus  producing  a  marked  shadow  in  con- 
trast to  the  more  translucent  organic  ti.fucs  of  the  body. 

It  is  obvious  that  any  change  affecting  the  density  of  the  bone, 
in  other  words, the  chemical  components,  must  show  on  skiagraphic 
examination.  And,  in  fact,  there  is  no  bone  affection  which  is  not 
characterized  by  more  or  less  marked  skiagraphie  features.  If  it 
is  considered  how  meagre  sometimes  the  information  gained  by 
inspection,  palpation,  prohing  or  aspiration  is,  the  immense  im- 
portance of  a  motbo<l  wliich  gives  us  definite  information  by  a 
painless  procedure  will  be  realized. 

The  characteristic  points  of  differentiation  between  the  impor- 
tant osseous  diseases  were  outlined  by  the  author  in  his  essay  in  the 
.Toumal  of  the  American  Medical  Association,  .lune  3,  1901. 
In  general,  the  views  emphasized  there  were  corroborated  by  fur- 
ther observation. 

OSTEOMYELITIS 

While  it  is  not  diffieult  to  diagnosticate  osteomyelitis  in  its  ad- 
vanced stage,  especially  after  the  cortex  as  well  as  the  periosteum 
have  participated  in  the  inflammatory  process,  the  initial  stage  ean 
but  rarely  be  recognised  bv  the  usual  methods, 
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Usually  the  patient  to  in  plains  of  pain,  which  is  moet  intense  at 
night,  in  one  of  the  large  bones.  Palpation  sometimes  reveals  a 
slight  thickening  of  the  affected  bone.    But  it  may  juet  as  well  be 


Fio.  17V.— Obtbumtki, 


absent.  A  preceding  trauma,  a  furuncle,  or  an  acute  infectious 
disease  (scarlet  or  typhoid  fever,  diphtheria,  or  mea.«les)  often 
open  the  avenne  of  infection.  The  pain,  the  ccdenia.  the  fever, 
and  general  debility  are  soinetiines  so  little  marked  that  differ- 
enliation  lieconies  dilTirnU.  The  nkiagrnph  not  only  clears  this 
difficulty  of  diagnosticating  this  disoaee.  the  true  eetiolo^  of  which 
is  still  so  oljscure,  but  also  furnishes  a  trustworthy  guide  for  the 
operative  technique.  Osteomyelitis  is  of  n  decidedly  infections 
character,  generally  due  to  the  invasion  of  the  stnphyloc occur  into 
the    blood    circulation.      Fortunately,    tlic    staphylococcus    has    a 
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teodem^j'  of  induiiiig  tlie  furtiiation  of  circumecriljed  foci  in  the 
vasculnr  tissues  of  the  bones — viz.,  the  medulla. 

If  the  infection  is  due  to  the  typhoid  bacillus,  the  suppuration 
loses  it«  acute  charactLT,  an  nljeccKS  generally  forming.  The  pro- 
diiection  of  osteomyelitis  is  for  the  long  bones  of  young  individ- 
uals. It  ia  self-evident  therefore  that  the  early  recognition  of 
osteoniyelitic  foci  renders  the  prognosis  of  their  evacuation  ex- 
tremely favourable, 

Ab  alluded  to  in  diseases  of  the  humerus  in  the  case  of  a  lady 
of  twenty  years,  the  slow  onset  of  (ho  iiyniptoniP  did  iint  sccni  to  in- 


dicate an  acute  inllamniatory  process.  I'ain  k'ing  prcwnt  only 
temporarily,  Iho  development  of  a  malignant  growlh  was  feared. 
The  skiagraph  at  once  did  away  willi  all  anxiety,  since  it  revealed 
the  presence  of  periostitic  proliferation  and  a  circumscribed  osfeo- 
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^1           myelitic  focus  at  the  middle  of  the  humeruB.    The  focus  was  easily 
H           exposed  by  the  chii^l  under  tlio  mentor»htp  of  the  ekiagrain.    That 
^^          the  skiagram  had  alao  spoken  the  truth  by  demonstrating  the  in- 

FlQ.    1S1.~EXTKHH1YR  ObTROWTELITIS  AT  THE  PolKT  OF  PaBVOIUTIDN. 

tegrity  of  the  remaining  portions  of  the  humerus  was  shown  by 
the  speedy  recovery  of  the  patient. 

Thus  the  foci  can  not  only  be  loculizwl,  but  their  extent  can  also 
be  so  well  outlined  that  the  technical  steps  of  the  operation  can  be 
definitely  traced  in  advance.    The  feeling  of  security  the  surgeon 
has  white  proceeding  under  the  inentorship  of  the  skiagraph  gives 
a  satisfaction  unknown  in  former  years,  when  often  the  whole 
bone,  like  the  femur,  for  instance,  had  to  be  exposed  in  order  to 
ascertain  whether  all  the  foci  had  been  dctectwJ.    If  the  Riinlgen 
rays  show  but  one  focus,  no  other  regions  of  the  hone  need  to  be 
attacked,    Fig.  179  shows  the  osteomyelitie  focus  in  the  lower 
third  of  the  humerus  of  n  woman  of  thirty  ye-ars.    The  patient  was 
treated  for  rheumatism  first.    When  seen  by  the  author,  two  weeks 
after  the  onset  of  the  violent  pjiin  in  the  lower  region  of  the 
humerus,  a  slight  swelling  and   tenderness   at   this   region  was 
noticeable.      Skiagraphy    revealed    the    focus    and    dictated    the 
modus  operandi.    A  tHh]e:^poonful  of  stapliylococcus  pus  was  dia- 
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charged  and  the  cavity  packed  with  iodoform  gnuzc,  Itecovery 
was  perfect  after  two  mouths,  in  former  years  the  diagnosis  at  so 
early  a  stage  would  not  have  been  possible,  and  consequently  so 
speedy  a  recovery  would  not  have  been  obtained.  In  this  case  an 
injury  of  the  tibia,  followed  by  suppuration,  had  been  sustained 
six  months  previously. 

The  osteomyelitic  focup  is  distinguisiiL'd  by  its  light  shadow  in 
the  midst  of  the  dark  shadow  of  the  thickened  cortex.  The  regu- 
larity of  the  cortical  line  difitinguighcB  it  from  osteosarcoma,  and 
the  absence  of  distention  from  osseous  cyst. 

In  tlie  more  advanced  stages  the  cortex  and  periosteum  par- 
ticipate in  the  process.  Then  the  skiagraph  naturally  shows  pro- 
portional changes.  The  shadow  of  the  sclerotic  cortex  becomes 
still  larger  and  the  ossifying  inflammation  of  the  periosteum  finds 
ill'  skiagraphic  expression  in 
a  very  light  shadow-line  run- 
ning parallel  to  that  dark 
one  of  the  cortex. 

Fig.  180  illustrates  the  ad- 
vanced stage  of  osteomyelitis 
at  the  upper  end  of  the  libia 
in  a  man  of  Ihirty  years.  At 
the  anterior  aspect  of  the 
bone  perforation  had  already 
taken  place,  while  posteriorly 
the  cortex  is  still  intact.  The 
evacuation  of  the  focus  was 
easy  and  recover}-  was  per- 
fect. 

In  tnbereuhir  ahecsscs 
sclerosis,  or  rather  churna- 
lion,  is  extremely  rare,  which 
is  of  importance  in  the  ques- 
tion of  differentiation.  After 
extensive  operations  for  os- 
teomyelitis, ebumation  of  the  cortex  is  so  marked  that  the  con- 
trast appears  most  striking  on  the  skiagraphic  plate. 

Fig.  181  illustrates  osteomyelitis  of  the  tibia  in  a  girl  of  fifteen 
months  in  an  advance<l  stage.  The  child,  having  sustained  a  fall 
from  her  cradle  several  weeks  liefore  being  skiagraphcd.  was  sup- 
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ponLil  to  have  Buffered  ii  st'verL-  contusion,  and  was  treated  accord- 
ingly. The  external  swelling  was  inaignifit'ant.  No  fluotiiation 
being  present,  the  attenilant  did  not  think  of  the  poseibility  of  the 
presence  of  wuppiiration,  although  the  pntienfs  temperature  was 
elevated  once  in  a  while.  .Skiagraphic  examination  proved  the 
Iin*en<'e'of  an  extensive  ofteoinyelitie  focus,  which  wa*i  at  once  ex- 
powd  liy  the  cliiwl.  Two  tablespoon Fuls  of  pus  were  dischargLKl 
the  recovery  being  uninterrupted.  Fig.  182  shows  the  cavity 
three  weeks  after  operation.  The  dark  shadow  lining  tho  mar- 
gins of  the  cavity  indicales  the  presi'nce  of  iudufortn. 


NECROSIS 

Necrosis  and  other  later  stage.'*  of  inflammatory  processes  can 
be  represented  still  more  distinctly. 

The  size  and  shape  of  si-qufslra  can  be  well  made  out.  It  can 
furthennnre  Iw  asi'ertnined   how   Ihey  are  located   in  their  bony 
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coffin,  and  whether  they  slill  adhere  or  are  exfoliated.    Under  the 
guidance  of  the  Tinnljren  rny^  exiraclitin  is  very  easy. 
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Fig.  183  illustratee  the  case  of  a  man  of  twenty-three  years 
who  had  crushed  his  little  left  fioger.  Amputation  was  deferred 
until  septic  tenontitis  and  tenontothecitia  had  developed.  _  The 


extensive  lissue  iiocrosis  in  the  nnisrular  inlerstiirs  uT  thi'  foreann 
neceKsitateil  free  and  deep  incisions,  which  showed  llie  radiug  as 
well  as  the  ulna  denude*]  of  their  perinsteiim.  Amputation  was 
liierefore  authoritativelv  ndviswl;  nevertheless,  the  chances  of  fur- 
ther conservative  trentnient  were  taken.  The  author's  experience 
had  taught  him  In  resort  to  amputntinn  for  seiwiw  nnlv  untler  (he 
most  exlniordinary  cirounislances;  and  it  soeins  to  him  that  all 
cases  which  were  saved  hy  amputation  wouhl  have  recovered  nnder 
the  most  vigorous  conservative  measures,  especially  excessive  expo- 
sure of  the  foci  and  removal  of  suspicious  tissue.  Fortunately,  the 
process  ln-came  confined  to  the  forearm,  and  recovery  seemed  to 
make  rapid  propresR.  Onlv  a  small  fistula  at  the  dorsum  of  the 
forearm  did  not  cloiie.  The  refK-ated  introduction  nf  n  prnlie  did 
not  point  to  the  presence  of  roiijih  lione.  and  the  author  was  in- 
dined  to  suppress  his  suspicion  of  the  presence  of  a  s(H)uestrum. 
His  surprise  was  great  when  the  Rontgen  rays  revealed  so  larjre  a 
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Bplinter  an  that  which  is  shown  by  the  skiagrnph.  The  direction 
of  the  skin  incision,  a  slightly  oblique  one,  wac  dictalod  by  the 
position  of  the  seqneRtruni  as  indicated  by  the  nkiapraph.     When 


I 


I 


the  sequestrum  wbs  reached,  it  was  found  covered  by  thick  tibrouB 
tiasue  at  the  upper  surface,  while  the  inner  and  lower  sMrfacos  wore 
exposed.  This  explains  why  the  introduction  of  the  probe  gave  no 
positive  information,  since  it  had  touched  only  the  fibrous  cover, 
and  did  not  come  into  contact  with  the  roufjh  lateral  or  posterior 
anrface.  Kecovery  was  perfect  eleven  days  after  the  operation. 
The  translucent  etnte  of  the  bones  due  to  inflammatory  atrophy 
is  also  noteworthy. 

The  regeneration  of  osseous  tissue  can  be  well  studied  in  such 
cases  by  the  skiagraph. 

That  the  bones  participate  in  acute  phlegmonous  processea  is 
evident  from  Fig,  1S4,  which  illustrates  the  hand  of  a  man  of 
forty  years,  whose  left  little  finger  was  crushed  in  a  machine. 
Medical  t'eatmont  was  not  submitted  to  until  the  whole  hand  be- 
came swollen.     A  septic  phlegmon  developed,  which  necessitated 
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extensive  ineiaioiiB.     Wlien  the  swelling  had  subsided  thickened 
bone  portions  could  Iw   palpated,   the  osteoperioetitic  nature  of 
wliit-h  was  shown  by  the  skiagraph. 

Before  tlie  advent  of  the  rays  siieh  extensive  participations  of 
tlie  bones  eonld  not  have  bc'en  assumed.     Ijiler  observation  often 

^^^B^^^^^^^^^^^^^^^^^^^^^^H 

.  .  '4 
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showed  osseous  changes  in  apparently  slight  cases  of  inflammation 
of  an  infectious  origin.    This  shows  the  eventual  necessity  of  ex- 
posing intraosseous  foci  when  operating  for  phlegmon. 

18 
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of  lliirty-five  years.  Septic  arthritis  and  tenontitis  devploped  after 
ell  i  111  birth,  and  va&  trpoted  liy  extensive  expoBur*?  of  the  foci.  Six 
months  after  the  operation  a  fistula  at  the  upper  end  of  the  radius 
rcniiiiiiMl,  the  caiiw  of  whidi  was  eviilent  by  the  prt-seufe  of  a 


I 


Bmnll  exfoliating  sequestrum,  shown  at  the  upiwr  portion  of  the 
ulna;  the  skiagra]ih  also  explnined  why  rotation  of  the  forearm 
WHS  imposrtihle,  winoe  it  showed  the  preseii<-e  of  synostosin  between 
the  radins  and  the  ulna,  undnuliledly  due  to  the  prereding  inflam- 
matory irritiition.  Accordingly  the  illustration  suggewts  separa- 
tion of  the  united  bones  by  the  chisel. 

As  to  further  details  regarding  sequestra  of  the  femur  after 
fracture,  the  reader  is  referred  to  the  oases  illuslraled  by  Figs. 
100  and  Till. 

Fig.  18fi  illuBfrates  the  ease  of  a  man  of  twenty-three  years 
who  had  sustained  a  compound  fracture  of  the  middle  of  the 
femur  four  years  before  the  skiagraph  was  taken.  The  patient 
suffered  from  more  or  less  seven'  inflammatory  attacks  now  and 
then,  pus  diecharging  frequently  from  a  fistula  at  the  lower  third 
of  the  thigh.  Skiagraphy  at  fir=t  showed  nothing  but  the  deform- 
ity o(  the  femur,  becanse  n  <i)fl  lube  had  been  selected,  while  a  tidie 
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of  medium  liardnees  revealed  the  presence  of  a  Bumll  piece  of 
necrotic  bone  in  its  coffin  at  the  area  of  the  fracture.  The  se- 
qiiestruin  wa^  extracted  through  a  small  opening  made  as  the 
skiagraph  indicatt'd  it,  recovery  being  perfect. 

Fig.  187  iiluBtrates  necrosis  of  the  inner  half  of  the  radius 
in  a  girl  of  seventeen  months.  The  lirBt  sigiis  of  inflammation 
manifested  themselves  live  weeks  before  the  skiagrapli  was  taken. 
At  first  an  injury  was  ".bought  of.  The  tttintgen  method  revealed 
the  true  nature  of  the  disease  at  once,  and  suggested  exposure  of 
the  radius.  When  this  operation  was  performed  the  impression 
was  that  tlic  radius  had  become  a  uniform  sequestrum,  and  in 
former  years  the  author  would  therefore  liave  removed  the  bone 
in  its  entirety.  But  tlie  skiagraph  indicated  that  the  outer  por- 
tion of  the  bone  was  normal,  therefore  the  inner  side  was  removed 
by  the  sharp  spoon,  so  thnt  only  a  thin  long  fragment  remained. 
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which  was  larefully  left  in  contact  with  the  remnant  of  the  peri- 
oi^teum.  In  spite  of  the  emaciated  condition  of  the  patient  perfect 
recovery  look  place,  the  function  of  the  extremity  being  completely 
restore<i. 

Fip.  188  illustrates  Ihe  case  two  weeks  after  operation,  the 
iod.ifurni-gauze  packing  also  appearing  iriarked  on  the  skiagraph. 
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ACUTE  INFLAMMATORY  ATROPHY  OF  THE  OSSEOUS 

TISSUES 


The  peculiar  character  of  the  bone  shadows  shown  in  inflam- 
matorv  })r()cesses,  wliich  seemed  to  be  confined  to  the  soft  tissues 
exclusively,  suggested  that  such  pathological  changes  had  also  ex- 
tended upon  the  bony  tissues.  The  similarity  of  the  shadows  to 
those  found  in  rickets  or  osteomalacia  led  to  the  lx?lief  that  an 
acute  absorption  of  (^alcareous  matter  had  taken  place.  More  ex- 
tensive observation  showed  that  these  phenomena  generally  made 
their  appearance  four  to  nine  weeks  after  the  injury. 

Before  the  Kontgen  era  the  clinical  symptoms  caused  by  them 
were  attributed  to  inactivity,  but  skiagraphy  proved  that  the 
osseous  tissues  underlying  the  inflammatory  area  participated,  the 
spongiosa  showing  the  lirst  signs  of  change.  Sudeck  (Arehiv 
flir  klinische  Chirurgie,  vol.  Ixii)  and  Kienboeck  (Wiener  medi- 
cinische  Wochenschrift,  Xo.  28,  IDOl)  advanced  the  theory  that 
bacterial  invasion  was  arrested  at  the  spongiosa  in  mild  forms 
(fractures,  for  instance),  only  the  signs  of  congestion  and  swell- 
ing, etc.,  being  present.  But  in  the  virulent  cases,  as  in  septic 
phlegmon,  septic  tencmitis,  etc.,  bacteria  have  reached  the 
medulla.  Then  the  tissue  changes  are  more  marked  and  conse- 
quently show  the  skiagraph  evid(Mice. 

Rarefaction  of  the  osseous  tissue  can  be  recognised  by  the 
presence*  of  some  light  arenas.  In  the  more  severe  forms  the  cortex 
becomes  less  compact,  the  translucency  reaches  a  high  degree,  and 
the  texture  disappears  entirely. 

In  phlegmonous  processes,  septic  arthritis,  etc.,  rarefaction 
may  reach  such  a  degree  that  j)ortions  of  the  bones  become  so 
soft  temporarily  that  an  aspiratory  needle  may  perforate  them 
without  resistance.  Such  bones  are,  of  course,  highly  translucent, 
and  consecpiently  show  very  light  shadows  on  the  Riintgen  plate. 
The  osseous  structure  may  appear  confused  and  blurred,  the  tra- 
becultT  become  thinner  and  disappear  altogether  in  some  areas. 
As  alluded  to  before,  these  conditions  resemble  osteomalacia,  but 
the  process  of  calcification  in  these  cases  is  of  a  decidedly  inflam- 
matory nature. 

In  a  case  of  old  pyothorax  (see  Zwanglose  Hefte,  Die  Riint- 
genstrahlen  in  der  Chirurgie,  Seitz  und  Schauer.  ^liinchen,  IDOl) 
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oihiping  tbe  ribs  of  a  man  who 
Ill's.     At  first  a  technical  fault 


d 


(Caii>i«i«  Fig.  I<».) 

was  Rupposed  to  Iw  ihi-  cuusc.  when  a  renewed  resection,  this  time 
performe.1  liy  ihe  nnthor  himself,  cillktl  his  attentitm  U)  the  Boft- 
ened  condition  of  the  rils,  wliiHi  accounlcil  for  the  lack  of  skin- 


r 
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graphic  contraHt.     In  tuberculom  prncesses.  fleswiated  with  sap- 
puration,   the  Hame   oseeoue   rarefaction   its   observed   Komctimes. 

Via  190.-8*mi!  as  Fjo.  l8»-ANTeiii.>B  KsmsL-nB. 

After  fracluree,  oauscJ  by  great  violeni'c,  similar  osseous  changes 
are  noticed. 

The  author  has  in   former   iiublications    (see  I'eber  dfform 

1 

DISEASES   OF   THE   BONES   AND  JOINTS        26;) 

geheilte  Kracturcn,  Miinich  Medical  Wocklj-,  February  17,  lllUl) 
called  attention  to  the  intense  abeorption  of  calcareous  matter  in 
syphilitic  gumma  and  in  carcinoma  and  sarcoma  {see  respective 
(•ections).  Fig.  118  illustrates  the  case  of  a  man  of  thirty-eight 
years  who  sustained  a  fracture  of  the  ealoanoum  two  montlis  before 
the  slciagraph  was  taken,  which  showed  a  high  degree  of  trans- 
lueency.  At  first  the  impression  that  this  was  a  fault  of  the 
technique  prevailed,  but  repeated  e.\poauros  showed  the  same  con- 
ditioHB,  The  great  functional  disturbance  was  not  in  proportion 
to  the  slightly  deformed  union,  therefore  it  had  to  be  assumed 
that  it  was  due  to  the  acute  inflammatory  atrophy  of  the  bone. 

If  the  prinuiry  focus  heals  rapidly,  the  softening  of  the  bones 
may  last  but  a  few  weeks,  perfect  recovery  taking  place  then.  But 
not  infrequently  the  procpss  proceeds  further,  the  diaphyseal  cor- 
tex also  becoming  affected.  Then  deformity  of  the  bones  takes 
place,  and  the  cartilage  shows  signs  of  erosion.  While  in  the 
acute  stage  the  osseous  tissues  are  hyperfeniic  and  softened,  later 
on  this  becomes  amende  and  brittle.  The  ligaments  may  Ijc  so 
nmch  rela.\ed  then  that  a  condilion  resembling  dislocation  forms. 
In  children  the  natural  growth  of  the  bone  may  be  arrested,  so 
that  considerable  shortening  takes  place. 

Fige.  189  and  190  illustrate  a  condition  of  this  kind  in  a 
man  of  nineteen  years,  whose  shoulder  was  severely  injured  at 
ehildbirlh.  It  is  rejyirtwl  that  after  the  inflammatory  signs  in  the 
joint  had  subsided,  atrophy  of  the  whole  area  dcvelopetl.  Al  the 
time  of  irradiation  the  left  humerus  proved  to  le  an  inch  shorter 
than  its  fellow.  The  articular  surfaces  were  irregular,  and  the 
urea  of  the  tubercles  still  translucent.  The  defonnity  of  the 
acromion  as  well  as  of  the  coracoid  process  is  well  marked.  The 
subluxation  appears  more  pronounced  in  the  anterior  than  in  the 
posterior  exposure.     There  is  severe  functional  disturbance. 

The  great  importance  ot  inflammatory  atrophy,  which  at 
least  delays  recovery  strangely,  and  in  some  instances  may  neces- 
sitate amputation,  is  self-evident  from  a  medico-legal  standpoint 
(see  Chapter  XVH  on  Medieo-I^egal  Aspects).  Another  peculi- 
arity of  atrophic  bones  is  that  they  are  more  inclined  to  Ijccome 
fractured  than  normal  ones. 

As  the  pathogenic  nature  of  acute  inflammatory  atrophy  still 
appears  to  be  obscure,  the  main  factor  in  its  letiology  seems  to  be  a 
disturbance  in  the  circulation,  probably  of  a  trophoneurotic  char- 
acter. 


THE    IIUSTGEN    RAYS 


TUBERCULOSIS 


As  emphasized  in  the  chapter  on  tulxrculosis  of  the  tungs, 
the  clinieal  sipiis  of  tuberculosis  are  but  litlte  marked  at  its  early 
stage.    The  same  applies  to  bony  tuberculosis.    This  is  deplorable. 


Fia.  lyi— Bw. 


for  the  reason  that  therapy  is  much  more  effective  at  the  initial 
etage  than  when  the  Bymptiima  are  well  marked^ — in  other  worde, 
when  the  process  of  destruction  has  become  advanced.  It  is,  in- 
deed, not  at  all  difficult  to  diagnosticate  of«eous  tuberculosis  if 
there  be  the  characteristic  appearance  of  fistulous  tracts,  discharg- 
ing cheesy  pus,  the  simultaneous  development  of  tuberculosis  of 
the  lungs  or  of  other  internal  organs,  and  last  but  not  least,  a  his- 
tory of  tuberculosis. 

Fortunately,  the  Rontgen  rays  enable  us  to  recognise  a  tubercu- 
lous focus  at  an  parly  stage,  thus  giving  the  surgeon  a  chance  to 
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perform  a  conservative  ojKiration,  while  ut  tlie  lale  stage  of  exteii- 
sive  destruction  such  effects  prove  to  be  futile. 

A  slight  swelling  nf  one  of  the  tarsal  bones  may  be  regarded 
to  be  tho  rceiilt  nf  a  contusion,  while  the  raVR  prove  it  to  be  pro- 
duced by  a  tuberculous  focus,  the  speedy  elimination  of  which 
means  a  perfect  cure  from  a  tubercular  itrocens.  One  of  the 
prominent  features  of  bone-tuberculosis  is  its  prevalence  at  the 
epiphyses.  This  naturally  causes  such  characteristic  changes  in 
the  articular  ends  that  they  can  be  represented  skiagraphically.  At 
the  early  stage  of  tiilxtreulosis  osseous  atrophy  at  the  epiphyseal 
ends  is  always  found  to  a  greater  or  lesser  extent,  which  is  pro- 
ducer! by  a  deficiency  of  calcareous  deposits. 

The  k'ss  calcareous  substance  the  atrophic  area  contains,  the 
more  translucent  it  becomes  by  tlie  rays,  thus  showing  a  character- 
istic light  shadow.  In  lale  stages  when  cheesy  foci  form,  their 
areas  appear  stilt  more  trauslucent. 

As  a  rule,  the  articular  outlines  of  a  tuberculous  joint  have 
lost  their  regularity  and  np[N?ar  diffuse,  cloudy,  and  often  shaggy. 


-VT  AFTRU  OSTEOTOVV.      (Compmre  Fig.   Ifll.) 


The  cortCJi  is  sometimed  partially  destroyed,  and  leaves  the  im- 
pression as  if  a  piece  had  been  bitten  out,  as  in  Fig.  191,  for  in- 
Klance-  which  shows  enlargement  of  the  inlernnl  condyle  at  the 


\ 

ItiiXTCKN                                ^^^H 

same  time.  AfltT  tlic  pratt-ps  tatiio  to  a  (standstill,  the  delprmity 
became  so  great  that  Liiiieifunii  oetoolomy  was  doiKj  (scl-  Fig. 
192). 

Fig.  li>3  illuBtratoB  a  moderate  degree  of  tuberculosifi  in  a  boy 
of  five  years,  the  oartitages  being  eroded.  Such  cases  generally 
5et  well  after  the  injoctiou  of  iodoform  glycerin. 

After  thorough  repair  tlio  area  of  the  primary  focus  gradually 
indicates  its  uorniai  saturation  on  the  skiagraphic  plate  again. 
The  lesture,  however,  has  lost  its  distinct  character,  the  network 
showing  wider  meshes.  Only  the  cnntourB  of  the  cortex  are  well 
marked,  pometimes  even  more  than  before. 

Fig.  194  illustrafeB  enlargement  of  both  interna!  condyles 
of  the  femur  in  a  boy  of  fourtt«n  yours,  four  nionlhs  after  his 

Fia.     laa.-Tl  HEW  L  LOIS   K\EB,    BllOHIJiG    ARROPION    OF  CnXtW  MtKf. 

tuberculous  gonitis  was  cured  by  the  injection  of  iodn  form -glyc- 
erin.     The  left  knee   seems    to    he   perfectly    restored,    while   the 
articular  surfaces  of  the  right  knee  are  fomewbat  shaggy. 

1 
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In  the  caw  of  extensive  lubtTriilar  deelruetinn  llif  eroded  and 
displaced  cartilages  can  be  studied. 

Fig.  IDS,  for  inntancc,  illustrates  the  tuUTeiilur  kiiuv  of  ii  l)<>y 
of  four  years.    The  texture  of  the  bone,  the  medullfi.  inul  the  ox- 

Fic.   l\».—Kni.\u,iKMnn  or  Both  Intsbn*!.  CoNinrr.rc  in  *  But  of  Pociitebs 

Ve*RS,    PoVK   MllStUS    JH-TEit   HH    TL-B«IIClI.OlS    GONITIS    WAS   Clllltt'    HI    THE 

Injection  ar  loi>oFOK«-iii-tieniNK. 

ensivp  dei^lruction  of  the  carlilaginoiis  tissues  are  well  nmrkcil 
n  the  i^kiagraph.  Fig.  l!Mi.  A  tiilK'  of  iiiediiiiii  liiirihu-.s.'^  wii^ 
leleetw!  to  show  these  etrueturol  details,  while  a  soft  tube  which 
was  employed  before  showed  only  the  backward  dislocation  pro- 
duced by  the  erosion  of  the  ligaments,  but  no  foci. 

Fig.  1!I7  shows  synostosis  between  patella  and  femur  as  a 
■onsetjueiice  of  tuberculous  inflammation,  valgus  position  being 
iresent  Ixjuidea.  After  the  process  had  stopped,  osteotomy  of  the 
■ondyle  was  performed-  Later  the  sj^nostosis  between  patella  and 
femur  wa^  divided  bv  the  ehisol. 

In  tubercular  coxitis,  the  spontaneouB  upward  dislocation  of 

■ 
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the  femur  and  the  separation  of  its  head  in  the  acetabulum  ie  rec- 
ognified.  In  obscure  eases  the  rays  differentiate  it  from  rheuma- 
tism, arthritis  deformans,  congenital  dislocation,  fracture  of  the 
neck  of  the  femur,  epiphyseal  separa- 
.  tion,  neuralgia,  or  osteomyelitis.  The 
heiilthy  joint  must  alwaj's  be  skia- 
graphed  at  th(^  same  lime  for  com- 
parison. Fig.  98,  for  inatancT,  illus- 
Irates  the  tuberculous  hip-joint  of  a 
boy  of  eleven  years  a  year  after  the 
on.-^'t  of  the  disease.  The  articular  out- 
liuL's  appear  irregular,  cloudy,  and  on 
some  portions  shaggy.  Recovery  took 
phice  in  this  instance  after  resection. 
The  extent  of  the  destruction,  as  it  is 
shown  by  the  skiagraph,  determines  the 
queslion  whether  resection  must  be  re- 
sorted to  or  whether  conservative  steps 
are  justified. 

Fig.  198  shows  the  destruction  of 
the  left  parietal  bone  and  part  of  the 
orbit  in  a  boy  of  ten  years.  How  far 
tile  Iwne  became  decayed  is  JlluBtrated 
by  the  light  area  in  Fig.  199. 

The  only  marked  signs  of  tubercu- 
lar spondylitis  consist  sometimes  in  the 
presence  of  an  abscess  below  Poupart's 
ligament,  the  nature  of  which  would 
not  bo  properly  interpreted,  if  the 
plate  did   not   prove   the  existence   of 

Fia'm. '"""   ""     vertebral  changes. 

Skiagraphs  of  the  hip-joint  should 
always  he  taken  by  using  a  diaphragm.  As  to  the  details  of  tuber- 
culosis of  the  hand,  see  section  on  Diseases  of  the  Hand  (page 
233).  How  cheesy  foci  of  cervical  and  bronchial  glands  are  shown 
is  illustrated  in  Chapters  VII  and  VIII  on  the  Neck  and  Chest. 

Extensive  deposition  of  calcareous  matter  in  the  sheaths  of  the 
tendons,  called  tenotititis  and  tenontoihrcilh  prolifera  catcarm  by 
the  author,  seems  to  bear  relations  to  tuberculosis. 

Pig.  200  illustrates  the  hand  of  a  Russian  (ailor,  forty-two 
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Vfiiirs  of  age,  who  had  notiteil  a  siiiall  ani]  painless  swelling  formed 
ill  the  dorsal  surface  of  hia  right  hand  eleven  years  before.  This 
swelling  increased  gradually.  Iiiit  until  it  grew  painful  no  nie<lical 
advice  was  sought.  At  the  first  examination  a  globular  tumour 
was  noticed  in  the  dorsum  of  the  right  hand,  of  the  size  of  a 
moderately  large  apple.    Its  surface  was  red,  its  cotiEistence  irreg- 


Fm.  IWO.— Tui 


AiiornD  THE  Knbb-joiht.    (,8«a  Fig.  19G.) 


uliir.  some  parts  of  it  being  hard,  while  others  appeared  soft  to  the 
toiK-li.  The  centre  of  the  tumour  wae  occupied  by  a  large  ulcera- 
tion, which  was  surrounded  by  severfll  fistulous  tracts,  from  which 
turbid  sero-pu8  issueil.  Tlie  first  impression  was  that  the  tumour 
ri'presented  an  osteosarcoma,  and  it  wan  feared  that  speedy  ampu- 
tation would  be  indicated.  It  was  decided  to  make  use  of  the 
Riintgen  rnvs,  which  proved  to  be  a  valuable  means  of  information, 
since  the  true  condition  was  at  once  precisely  defined.  A  sVia- 
graph,  which  was  taken  witli  a  lube  of  medium  hardness  (Fig. 
201),  showed  that  the  third  metacarpo-phalangoal  joint  was  the 
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seat  of  &  focus  of  inflamnmtion.  The  phalanx  wae  grown  togeliier 
wilh  the  metacarpus.  The  cortex  of  the  condylar  eide  was  totally 
destroyed,  apiK-ariug  us  if 
riroojx'd  out  wilh  a  gouge.  By 
iiTydiiitJon  with  a.  soft  tube 
llie  liiuilfi  of  tlie  tumour  were 
well  outlined.  A  lliird  skia- 
graph, taken  with  a  liard 
tube,  showed  the  bones  faint- 
ly, but  permitted  distinct  rec- 
ognition nf  the  various  shad- 
ows of  the  tunmrous  portions. 
The  light  ureas  represented 
Ihi'  suppurating  portions, 
while  the  dark  shuilows  cor- 
responded to  the  calcareous 
areas.  These,  as  shown  also 
hy  sultsequenl  operation,  were 
the  predominating  elements  of  the  tumour.  It  now  hecame  evi- 
dent that  there  was  a  chrnnie  inflammatory  process,  the  character 
of  which  was  not  recognized. 

Extirpation  showi-d  the  defect  of  the  hone  filU'd  with  yiOhiw 
cheesy  masses,  the  synovial 
membrane  being  partially  de- 
stroyed at  the  same  time.  But 
the  most  surprising  feature  of 
the  condition  was  Hint  the  ox- 
tensor  tendons  of  the  digits, 
excepting  the  thumb,  ap- 
peared as  if  cemented  into 
one  mass  of  mortar.  In  divid- 
ing this  mass  the  knife  caused 
n  loud  grating  sound.  Of 
the  tendon  on  the  third  finger 
only  a  few  rudimentary  fasci- 
cles had  remained,  so  that   il  _ 

had  to  be  sacrificed  entirely.  ^t^^^^^^^^   *^^ 

The    fascicles    of   the    second     ^gMg^j^X  ^ 

and   fourth  extensor   tendons     ^^^    lu'*.— ExuniTuiLMc-    vii=i:o    Br 
were  kept  apart  by  the  concrc-       tubkrccujis  DESTHCfThis  up  Skull. 
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tioiis.  TliL'y  wtTC,  ill  fnol,  »o  much  enLTiieted  timt  only  a  siiiall  por- 
tion could  bo  felt.  The  weight  of  the  whole  amount  of  calcureouB 
mass  renioVL'd  proved  lo  be  80  gninimea. 

Thp  bones  of  the  foreaniiB  showed  considerable  translucency, 
whidi  8uggi-sted  the  presence  of  an  atrophic  state  in  the  osseous 
system. 

Microscopical  examinnlion  Bhowed  round-cell  jjrnnuiations  and 
the  presence  of  staphylococci,  but  no  evidence  of  tubercle  Iwcilli. 
There  were  also  deposits  of  phosphates  and  carbonates  of  calcium. 


The  docaleidcii  fragments  of  the  tcndonf  showed  granulation  of 
the  circum fascicular  and  intrafaecicular  connective  tissues,  also 
partial  necrosis,  lln^niatoxyliu  stained  the  degenerated  tissue 
dark  brown  violcl.  and  picrocarmine  changed  it  to  rwl.  Recovery 
was  slow  and  was  not  perfect  unlil  six  months  after  the  oiieration. 
Now,  what  was  the  integral  character  of  ihc  disease?  There 
WHS  a  much  dcgeneralel  (cheesy)  tissue  in  the  state  of  necrobiosis, 
which  seemed  to  have  a  sort  of  magnetic  cfTeit,  so  to  speak,  on  the 
ilisiiiilvcd  ciilcari'iuis  sails,  inducing  theiri   tn  amalgamale.      Su.'h 
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[(eiriliciitions  ore  found  in  tiibiTfulous  (cheesy)  foci  of  the  lungs, 
and  not  in  frequent  !j  in  endocarditis,  [jericarditie,  old  pleuritic 
Imuds,  uterine  mjomata,  and  renal  epithelium.     As  to  definition 
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by  means  o(  the  Ilontgen  rays  to  the  mode  of  petrification  in  the 
walls  of  biood-veseels  as  well  as  in  the  degenerated  thyroid  gland, 
1*00  tht'  resjieetive  seclionw. 

The  tendons  and  their  sheatlin  seem  to  be  but  seldom  the  seat 
(if  predilection  for  ealcni-eous  deposits.  Still,  with  the  increasing 
popularity  of  the  Itontgen  rayK,  more  light  may  also  be  thrown 
upon  the  pathology  ami  significance  of  this  hitherto  unknown 
diseuec,  for  which  the  term  "  tenonlitis  and  tenon  to  theei  tie  prolif- 
era  cnleareH  "  is  suggested. 

W.ilff  (Archiv  fiir  klinische  C'hirurgie.  G1  Bd..  Heft  3.  l!)03i 
reports  a  (similar  observation,  calcareous  deposits  heing  found  in 
the  tendon  and  fibrous  portions  of  the  semi  tend  inosus  muscle. 
His  patient  being  sixty  years  of  age.  he  regards  the  case  as  one 
of  senile  calcification.  The  atilbur,  however,  does  not  believe  that 
the  age  is  of  material  influence  upon  the  production  of  calcareous 
matter  in  this  connection. 


RHACHITIS   (RICKETS) 


Ithachitis.  while  fr(f|Uonlly  found  in  Kiiro]*  (in  the  old  uni- 
versity town  of  Halle,  which  is  situated  in  mid.«t  of  llic  fJernian 
potato  district,  -17  jut  cent  of  all  children  suffer  from  rhachitis), 
is  but  seldom  observed  in  the  United  States.  Nothing,  in  fact, 
demonstrates  the  prosperity  of  this  country  more  markedly  than 
the  absence  of  this  disease,  which  owes  its  origin  mainly  to  poor 
nutrition. 

As  is  well  known,  the  characteristic  features  of  rhachitis  con- 
sist in  a  change  of  the  composition,  form,  and  texture  of  the 
bone,  due  to  the  absence  of  the  normal  amount  of  calcRreous 
deposits  during  the  period  of  development.  This  is  recognieed 
inacntsi-opicallv  by  the  development  of  more  or  less  deformity 
(Fig.  808).  The  cartilaginous  substance  proliferates  to  such  an 
extent  that  the  epiphyses  become  more  or  less  enlarged.  The  calci- 
fication line,  charnctcristic  of  the  normal  osseons  growth,  is  found 
to  be  entirely  changed.  While  the  areas  of  cartilaginous  and  osse- 
ous proliferation  in  a  normal  individual  show  regular  lines,  which 
run  parallel  to  each  <i|her,  they  appear  irregular  and  zigzag-shaped 
in  a  rachitic.  These  changes  appear  like  indentations  in  the  longi- 
ludiuiil  section  of  II  rhachitic  epiphysis.  The  different  degrees  of 
10 
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tlfnailj'  ratiw<l  by  mch  rlisi 
I'liii  lie  wt'll  n^jiriMluciiil  by  the 
niyn.  HcKidM  its  cliaracter- 
i"l  ic     iirrliitttiiin;     Uii-     bone 

hliiiwi)  luiriH'  marked  pcpuliari- 
(ii'H,  Till'  11  bnoriiial ity  fit  the 
l>r'ij<'i'H>'  ijf  calt'ificiition  i^  most 
i'U<li>iit  lit  lilt.'  fi'inur,  tile  tibia, 
mi.l  liUiilu.  llu'  lowtT  eiiii  nf 
iiuliiiM  iind  iiliin.  thf  inetaear- 
l>.il  Ihhu*.  ini.l  the  ril.«. 

Vifi.  sun  sliows  the  de- 
funiuil  (iltin  nf  n  iliild  of  (our 
\itir».  The  hoBin^ieneoas 
-Inti-turv'  am)  tW  iioritkal  dr&- 
it\   wt  tht>  initldli-  of  Uw  di- 
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is,  however,  mainly  distinguished  from  osteomalaria  by  the  irregu- 
lar urrangunient  of  interepereed  osseous  structures  as  well  as  by 
the  deformed  shape  of  the  bones. 


OSTEOMALACIA 

As  alluded  to  in  the  foregoing  section,  there  is  a  great  renem- 
bliince  between  raehitis  and  osteomalacia.  Still,  while  rachitis  ie 
a  disease  of  infancy  and  childhood,  osteomalacia  is  found  in 
adult  life  only,  especially  in  puerperal  women.  It  consists  in  a 
progressive  softening  of  the  oeseous  tissues.  In  rachitis  the  grow- 
ing bone  is  not  supplied  with  a  sufficient  quantity  of  Hme-Ealts; 
in  osteomalacia  tlic  normal  amount  of  lime-salts,  present  origi- 
nally, becomes  gradually  absorbed,  thus  causing  deformities  and 
sometimes  even  fractures  of  the  area  involved. 

The  deformity  generally  begins  in  the  oe  ilii  in  puerperal 
cases.  Ijiler  on  the  spine  becomes  involve<i,  the  vertebrK  being 
compresswi  against  one  another,  promontory  and  symphysis  also 
approximating.  The  extreme  preponderance  of  the  substance  of 
the  bone  naturally  impairs  its  density,  so  that  the  degree  of  trana- 
lucency  shown  by  the  rays  indicates  the  degree  of  the  disease. 
It  must  be  considered,  however,  that  an  overexposed  skiagraph 
may  leave  the  erroneous  impression  that  there  is  a  lack  of  the 
normal  amount  of  calcareous  matter.  This  will  occur  bo  much 
easier,  since  so  large  a  bone-mass  as  the  pelvis  must  generally  be 
reproduced,  which  would  suggest  a  long  exposure  and  a  hard  tube. 
But  if  the  deformities,  especially  the  course  of  the  linen  innom- 
inata  and  the  typical  kink  of  the  pubic  Imnc  are  well  rccngniwed.  no 
misinterpretation  can  occur. 


ARTHRITIS 

In  acute  arthritis  no  anatomical  changes  may  be  revenlefl  by 
the  raj's  except  that  the  presence  of  an  effusion  may  cause  disten- 
tion of  the  joint.  This  fact  is  recognised  by  the  increasing  gap 
between  the  artieulnting  epiphyses.  I^ter  on  the  contours  of  the 
bone  epiphysis  appear  irregular,  and  show  indentations  on  some 
portions,  while  others  are  veiled.  The  arthritic  deposits  are  recog- 
nisable as  light  shadows  of  the  deformed  epiphyses,  as  they  consist 
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^1             of  translucent   nric-acid   siills,   while   their   periphery   in   dietin 

^H             guished  by  n  dark  itphcre. 

^f                   The  depogite  cnn  l>o  represented  only  hy  using  a  soft  tube,  since 

Flu.    *JH         .\UIIUilll:,, 

[he  rujs  fniiii  ii  liiird  one  pi-nclnito  llieni  lo  such  an  e\l<'nt  that 
they  would  k'ljve  no  iiupression  on  llie  photographie  plate. 

Ill  gonorrhn-ul  arlhriUs  the  epiphyses,  the  affected  joint,  anti 
sometimes  their  vicinity  appear  rarefied,  so  that  they  resemble 
the  pathologictil  Hinngcs  ncenrring  in  aeute  inflammatory  atrophy 
(see  the  scetion  piiffL^  2(jll).  Rapid  and  intense  absorption  of 
calcareous  matter  takes  place,  the  osseous  texture  in  general  be- 
comes contused,  the  contours  ;m  well  as  the  structures  of  the  spon- 
giosa  appearing  hlurre<l. 

In  all  cases  of  gonorrhieal  arthritis  of  the  wrist  observed  by 
the  author,  the  carpti?  appeared  extremely  light  and  the  contours 
somewhat  irregular.  The  carpal  bones  an-  not  well  define<l  indi- 
vidually, but  produce  the  impression  of  n  confluent  mass,  and  the 
radio-carpal  joint  shows  a  great  tendency  to  ankylosis,  because 
later  even  the  surface*  of  the  cartilages  become  eroded.  In  more 
advaneeil  stiioies  the  whole  hand  may  l)e  shortened.  Tn  arthritis 
of  the  elbow,  knee,  or  hip  the  anatomical  changes  appear  less 

1 

wj iKwlitBin,  wliicli  i=  wpecialiy  apt  to  funii  k'l Hwii  rmiiiic  ami 
Kctiplioid  bone.  When  the  stiff  juint  will  not  U-  iimilc  movable  by 
inasNige  and  electricity,  a  chisel  operation  is  the  only  effet-tive  pro- 
cedure under  aia-h  cirtuinstaiiri's. 


r 


THE  ROXTGEN  RAYS 


ARTHRITIS  DEFORMANS 

Thu  nature  of  arthritis 
:lcfornian«  is  virtually  the 
'Hinc  as  that  of  artiiritis,  the 


cartilaginous  surfact-a  lireaking  up  into  very  fine  filaments,  IwcausC 
the  substance  which  keeps  the  fihrilla;  together  undergoes  the  proc* 
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s  of  alfsorplion.     Then  the  cartilage  becomes  {irndually  softont-ii 
iwii,  ijud  at  last  eroded  through  the  friction  of  the  articulating 


2S0 
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lijlKTOstoiris.  The  siiongiojiii  UTiili-rgoes  absorption,  and,  just  likt- 
ill  Hciite  inllaiumatory  atrophy,  tht-  trabei-iilee  disappear,  m  that  tlit 
whole  area  becomes  rsrefie^i. 

These  anntomienl  chiinj^es  could  not  hi?  iliagnoBtieated  before 
the  Rontgeu  era  e.xeept  hy  dissectioD.  the  wift  areas  not  appearing 
iiiiy  Bofter  to  Die  touch  than 
iMirinal  bone-tinsue.  'I'he  Bkia- 
;;nipb,  of  course,  revoak  the 
'-leilie  pritliferatioufi  as  weD 
.IS  ihe  raiTfaetitm  in  a  most 
injirked  manner.  Sometimes  ■ 
iliiTe  iw  [wrfoet  synontoeifi,  at 
iillier  times  Ihe  joint  si-ems  to 
liiive  disappeared  entirely. 

Fig.  204  iiluelratcs  the 
artliritie  knee  of  a  man  of 
liirty-four  years.  The  osteitic 
pioliferntions  are  abiuulant 
iiin!  well  marked.  There  is 
>uiiistosis,  which  explains  the 
romplete  osseons  ankylosis. 
hi  !i  cHi^c  of  this  kind  Ihe  re- 
moval of  file  jiroliferatioDs  by 
Ihe  chisel  Is  advisable,  pro- 
\ided  the  patient's  ape  and 
institution  justifies  tin-  in- 
ter Terence. 

Fig.  205  (see  i-hajiler  on 
il I'd ieo- Legal  .\spe(-ts)  shows 
abundiint  I'sseons  prolifenilioo  us  well  as  rarefaction  of  the  elbow- 
joint  in  a  man  of  fifty  years,  lis  complication  with  fracture  of  the 
eoronoid  process  of  the  ulna  makes  it  especially  intei-esfing.  and 
shows  the  great  difSculties  of  a  correct  o?tiological  appreciation. 


mpucFie.  311.) 


SYl'HIIJS 


Osseous  changes  may  fake  place  during  all  stages  of  syphiliB, 
but  as  a  rule  only  the  tertiary  e-Ui^e  is  fit  for  skingrapbic  repre- 
sentation, the  ossifying  periostitis  of  that  period  being  well  repre- 


DISKASKS   OF  THE    BONES   AXll   JOINTS 


28 1 


Bcntable.    hi  raru  iimtanwy  Llie  ttecondary  stage 
signs.    Ttie  seat  of  preHilectinn  in  this  type  of 


jo  shows  marked 
fying  periostitis, 

as  is  well  l<nown,  is  the  Kkuil.  But  tlie  tcelmical  difficulties, 
alluded  to  in  the  tJeneral  Part,  prevent  its  clear  skiagraphit'  repre- 
sentation in  the  great  majority  of  cases.  The  extreiiiilles  arc  a 
much  more  desirable  ohjwt  for  sklagraphic  study,  and  it  is  espe- 
cially the  tihia,  another  favourite  seat  of  syphilitic  periostitis, 
which  shows  skiagraphie  signs  well. 

At  the  early  stage  the  periosleiim  os^sities  to  ii  great  extent. 


expression 


which  finds  its  skiagraphi 
well-marked  and  regidnr 
shadows,  extending  par- 
nllel  to  the  normal  cor- 
tex. This  may  become  so 
ilark  that  the  periostenl 
and  cortical  shadow 
merge  into  each  oiIht, 
it  being  mueh  durker 
than  the  shadow  in 
tuberculous  periostitis, 
because  the  deposition 
of  calcareous  matter  in 
syphilitic  {wriostitis  is 
much  uiore  abundant, 
DilTerentiation  from  os- 
iTOmyelitis  is  somewhat 
more  dlHicult  bi'caiisi' 
this  affection  is  also  cliiir- 
acteriited  by  the  alitin- 
danl  deposition  of  cal- 
careous sails.  But  !u 
osteomyelilis  there  is 
nearly  always  the  dis- 
tention of  the  bone. 

In  order  to  interpret 
correctly  it  is,  of  coun*, 
necessary  to  know  the 
skiagraphie  features  of 
the  normal  bone,  the  main  characlerietice  of  which 
larity  of  its  shadows. 


of 


(Compan  Pig.  aiO. 


•  the  rego- 
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Figs.  2tH!  and  2U7  illutilrate  the  skull  of  a  woman  of  thirty-five 
yeare,  who  gave  a  history  of  infection.  Clinical  examination  had 
revealeii  the  presence  of  a  sequestrum  at  the  frontal  bone,  but  the 
skiagraph  (Fig.  908)  showed  that  there  were  two  large  necrotic 
fragiiientB.     After  their  removal  recovery  took  place  (Fig.  209). 

Fig.  210  illustrates  complete  destruction  of  the  nose.  The 
extent  of  the  deficiency  is  evident  from  Fig.  211.  The  destruction 
of   the  left    frontal    sinus   required    removal  of  a    small    necrotic 


area  there.  After  an  effort  to  create  a  new  oj^rcous  support  by 
transplantation  had  failed,  injections  of  parailin  oil  were  resorted 
to.     After  twelve  injections,  made  at  intervals  of  three  lo  four 
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days,  were  adniiniBtercd,  ii  t^ulfii'lcDt  amount  of  tissue  was  obtained 
to  cuuble  the  nuttior  to  form  the  nostrilB. 

Fig,  218  illustrates  the  periostitie  proliferation  of  the  tibia 
in  a  woman  of  forty  years.     The  clinical  diagnosiB  oscillated  be- 


tween tuberculosis  and  osteomyelitis,  but  the  skiagraph  pointed 
to  spei-ific  nature.  Recovery  took  place  after  exposure  and  scraping 
in  combination  with  mixed  treatment. 

Fig.  213  illustrates  syphilitic  dactylitifl  in  a  woman  of  thirty- 
five  years.  Fracture,  contusion,  rheumatism,  and  tubercnlosis  had 
been  thought  of  before  the  skiagraph  suggested  the  adrisahility  of 
rn  aniiluetic  therapy. 


C'llAl'TKIt    \IV 


^^:flP/.A.s^ts 

OiteoBsrcoma. — Hv  iviilJKiiig  tliiil  n^leoBnri'iiriui  if.  (lie  most  fre- 
quent nf  iiinrliiil  dsswub  growih?.,  »nt\  Ifiiit  of  al!  Iiiiinmrs  ear- 
coma  offers  the  ftravosl  jiroj^iiosiii,  llie  iinporlnnfe  of  a  llinrough 


Flo.  au.-iii 


(S*c  KiK.  315.) 


diagnosis  ncofl  not  be  fmpbaBizod.  The  niHtrix  nf  nutmisiirci 
like  that  of  all  oefeous  growths,  is  either  the  periosteum  or  the 
medulla,  in  eonibiuation  with  the  tissue  originating  from  the  pro- 
liferation. 


2H 


1^ 


M':oi'i.ASMS 


Periosteal  ?ar 
either  roumi,  nr  s 


is  of  11    iii(nloni(c-  ]iiLr.li! 
p.  or  iKilvniorfiliouw  icllf^. 


Bs,  ami   coiit;iins 
It  altnches  itself 


I 


Flu.  '15  — Pekiusteal  SiuC' 

to  the  Iwrne  latfrally.  b\it  may  in  its  fui-ther  (level u pine nt  encirt-le 
it  entirely.  It  may  develop  into  real  osleosflroonia  at  n  later  stage, 
when  osseoufi  Irabetiilie  are  formed.  The  skia^rapli  of  periosteal 
sareoma  in  eharacteristie,  wince  it  shows  fine  apiculated  trabecnlip 
which  railiale  friiiii  the  surfaec.  Periosteal  sarconia  itpreatle  rap- 
idly and  is  highly  rnalignant.  Whenever  the  diagnosiR  is  made. 
amputation  shoiihl  bi-  in- 
siflod  upon. 

Fig.  3H  illn^tnitps  llic 
rapidly  developing  perios- 
teal Bureotiia  in  ii  boy  of 
fifteen  yeaVM. 

Fig'  2\T,  shows  the  re- 
sected head  of  the  hnnienis 
uliiagra  plied.  The  degree 
of  trnnsliiccney  as  well  as 
the  periosteal  prolifrra- 
lions  (ippear  well  marked. 

Fig.  2Ifi  illustrates  tlie 
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same  lype  in  a  hoy  of  twelve  years.     The  rapid  ([rowth  of  the 

tumour  and  its  destructive  character  were  a  sad  feature  of  this  case. 

Fig.  217  illustrates  the  periosteal  type  in  tlie  tibiu  of  a  man 

of  sixty  years.     The  spieulatcd  triilx'oula>  radiating  from  the  sur- 


face into  the  surrounding  soft  tissues  can  he  distinctly  recognised 
in  the  front  as  well  as  in  the  rear  of  the  hone.  Amputation  was 
advised  at  onee.  Microscopical  examination  proved  the  tumour 
to  be  a  giant-eell  sarcoma. 

Fig.  218  represents  osteosarcoma  of  the  right  elbow  in  a  man 
of  thirty  years.  The  skiagraph.  Fig.  21i),  shows  the  hone  pro- 
liferation at  the  inner  point  of  Ihe  ulna,  which  poiii!.*  to  the 
periosteal  character.     The  extirpation  verified  the  diagnosis. 
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Sarcoma  originating  from  the  medulla  is  called  myelogenouB, 
and  is  of  a  let's  malignant  character.  It  may  be  classified  as  eoft, 
hard,  alveolar,  and  multiple.  The  soft  myelogenous  variety 
ahows  the  ordinary  texture,  the  predominating  feature  being  the 
presenee  nf  round  eells.  It  has  a  decidedly  more  benijin  charai'- 
ter  than  the  periosteal  type,  and  therefore  justifiee  a  conservative 
attempt — that  is,  extensive  extirpation.  Thus  the  great  practical 
value  of  skiagraphic  differentiation  is  established. 

Spontaneous  fracture  may  be"  prodiieed  by  the  carious  destruc- 
tion of  the  spongy  portion.  At  a  later  stage  the  osseoiis  shell  will 
yield,  the  Barcomatous  ti^ne  spreading  in  every  direetion. 

This  variety  has  a  predilection  for  the  long  bones,  especially 
their  endu,  and  predominates  at  the  lower  epiphyses  of  the  femur, 
tibia,  humerus,  and  radius.     Skiagraphs  of  the  soft  myelogenous 
variety  show  the  aWnee 
of  osseous  tissue,  although 
small  fragments'  of  i\  .nr 
sometimes   left    here    ;iii'l 
there. 

Fig.  220  illustrates  ilir 
faint  outlines  of  lio'ir 
shell  in  the  soft  niycio- 
sareoma  of  a  woman  of 
twenty-eight  years  who 
hail  fallen  on  her  hand 
while  it  was  in  dorsal 
flexion.  The  swelling  re- 
sulting from  the  tall  pro- 
duced the  impression  thai 
a  fracture  of  the  lower 
end  of  the  radius  bad  been 
sustained.  Three  months 
after  the  injury,  when  the 
author  saw  the  patient 
for  the  first  time,  a  small  ''""  ri«.  *i».) 

deformity  was  noticed,  just  as  it  is  observed  in  badly  united  frac- 
ture of  ttie  lower  radial  end;  but  the  consistency  of  the  epiphyseal 
end  was  soft.  The  skiagraph  failed  to  show  the  evidence  of  bone 
tissue,  only  one  small  remnant  being  left  at  the  outer  aspect  of 
the  radius.     Resection   was  advised  first,  hut  before  the  patient 
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could  make  up  her  mind,  another  month  elapsed,  during  which 
time  the  neoplHsm  had  grown  lo  the  extent  illustrated  by  Fig.  221. 
Ill  spite  of  the  extensive  propagation  resection  could  still  be  done. 
No  reeiirrenco  had  been  reported  eighteen  months  after  the  oper- 
ation. 

Fig.  222  uhowa  osteowireomii  proper  in  a  woman  of  forty  years. 
The  destruction  of  the  lower  third  of  the  radius  and  of  a  large 
portion  of  the  carpus  is  seen.  Resection  was  performed  more  than 
four  years  ago.  The  jK'rfect  result  was  illustrated  by  a  later  skia- 
graph, whii'h  showed  a  sllglil  and  most  uniform  atrophy  of  the 


iCampan  Fig.  i-!il.) 


whole  left  hand.  In  a  third  skiagrajih.  which  was  taken  four 
years  after  the  operation,  the  regeneration  of  the  osseous  tissue 
can  bt?  well  studied. 

l''ig.  'i'i'.i  illustrates  the  "same  type  in  a  woman  of  twenty-nine 
years,  A  conservative  operation  was  proposed  a  year  ago.  So  far 
no  recurrence  is  observed. 

The  hard  myelogenous  variety,  generally  called  endosteal  or 
central  sarcoma,  also  shows  the  ordinary  sarcomatous  structure. 
Bui  its  distinguishing  feature  is  its  fibrous  texture  and  the  pres- 
ence of  spindle  cells.  Some  portions  contain  various  tissnee,  the 
spiiidlc-relt   tissue   often   cnnlaining   giant   cells.     If  smaller   op 


i 

1 

Fig.  333.— OsTKOsiHcoui  of  HArma. 

1 

1 

1 

FlQ.  333,— OSTSOaiHtiOMi  OF  KiDiua.                                   ^M 

^H^^^^S 
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larger   bone   trabet-ulfe  are   produced,   it    ia   callcti   Ofiteosarcoma 
proper;  if  there  are  calcareous  deposits,  petrifying  sarcoma.     II 
the  tissues  become  vascular,  telangiectatic  earconia  will  develop, 
which  may  be  mistaken  fur  an  aneurysm.     In  later  stages,  when 
there  is  a  regressive  metaniorphosis,  fatty  or  cystic  degeneration 
may  take  place.     Then  neoplasms,  which  occur  especially  in  the 
remur,  tibia,  and  inferior  maxilla,  may  attain  an  enormous  size. 
The  skiagraph  of  osteosarcoma  proper  shows  more  osseous  tissue 

Via.  im.— Obtbmahcoma  of  Fcmuh. 

than  the  periosteal  variety,  but  its  outlines  are  very  irrcfrular. 
They  usually  commence  near  the  epiphysis  of  a  long  bone. 

Fig.  224  illustratwi  the  cystic  osteosarcoma  of  the  femur  in 
a  man  of  forty-eight  years.    The  first  signs  of  the  swelling  were 
observed  three  months  before  the  skiagraph  was  taken,  hut  there 
were  vague  symptoms,  especially  pain  in  this  region  ami  disturb- 
ance of   function,   about   nine   months   before   that   time,   which 
were  interpreted  as  muscular  rheumatism.     Inspection  and  palpa- 
tion revealed  the  presence  of  a  cyst,  filled  to  half  of  its  extent 
with  serum,  the  microscopical  examination  of  which  proved  to  be 
negative.    The  skiagraph  revealed  the  presence  of  bone-prollfera- 
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tion  around  the  wliole  circuniferencc  of  tlic  iiiiddlp  of  the  fetiiTir, 
mirroundcil  hv  a  very  light  area.  The  latter  indicnteil  the  cyatio 
fluid.     Tiio  knowkil^re  that  the  siircnnin  was  of  a  iiiyi'h)j,'ennus 


nature  indiiwd  thv  author  to  nmke  an  attfnipt  In  reseet  the  sar- 
pnniatoun  area,  iu  wliieh  ho  sucwifhHl  so  far.  us  no  reeurrenoe 
wm   olwervi'd   a   vi-iir   afliT   ojHTiitiiiii.     Further   observation,   of 
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courae,  must  show  wlii'thtT  amputation   cnn  iiniilly   lie  avoidt'd. 
The  niicrosc'Oi>c  dniionsl rated  the  prescnw!  o(  giant  cells. 

To  illustrate  the  value  of  the  rajs  in  differentiation,  Fig,  225 
may  serve  as  a  counterpart.  It  concerns  a  lady  of  forty-nine  years 
who  noticed  a  slowly  growing  tumour  in  her  thigh.  When  the 
author  examined  her,  a  globular  tumour  of  a  soft  consistency  was 
found  to  occupy  the  larger  half  ot  the  thigli.  Some  portions  aji- 
pt-ared  to  he  fibrous,  while 
others  showed  pseudofluetnu- 
tion.     The   history,   esiKviaily 


the  painless 
location,  gave  tht 
impression  that  . 
growth,    perhaps 


and 
ulhor  the 
malignant 

cystosar- 


eoiiia,  was  developing.  As- 
piration was  suggested,  hut 
the  patient,  whose  domicile 
was  at  a  great  distance  from 
Xew  York,  gave  the  aulhor 
no  chance  for  this  proccduri^. 
A  skiagraph,  however,  was 
obtained  which  proved  two 
|]oiuls  at  least.  In  the  first 
place  tlie  integrity  of  the  Iwne 
was  evident,  thus  excluding 
osteosarcoma;  and  secondly 
the  shadow  of  the  tumour  wa^i^ 
so  regular,  and  so  opaiiue,  in 
contradistinction  to  the  light 
cystic  area  of  tlie  ea.ie  illus- 
trated by  Fig.  224,  that  a  solid 

(umour,  independent  from  the  bone,  had  to  \k  assamed.  The 
operation  revealed  the  presence  of  a  large  lipoma,  as  the  author 
learned  later  on  by  the  courtesy  of  the  surgeon  who  n'moveti  it. 

The  alveolar  variety  is  characterized  by  its  alveolar  stroma, 
which  contains  nests  of  large  eells.  This  form  has  a  predilection 
tor  the  b<mee  of  the  skull  and  the  trunk. 

The  multiple  variety  (so-called  myeloma),  characterized  by 
the  presence  of  numerous  whitish  foci,  consists  of  email  round 
cells.     It  has  the  same  structure  as  the  lymphoid  sarcoma.     It  is 
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nearly  exclusively  foiuid  in  very  old  iudividuals,  for  whose  skall 
and  trunk  it  shows  the  same  predilection  as  the  former  variety. 

The  skiagraph  of  the  alveolar  as  well  as  that  of  the  multiple 
type  shows  the  foci  as  light  irregular  shadows.  Their  structure, 
their  manner  of  destroying  the  pre-existing  bone  tissue,  their 
thin  osseous  walls,  and  their  trabecular  formation  furnish  the 
stand-point  for  their  sklagraphic  study.  Osteoporosis  of  the  trabe- 
ulie  means  decalcification  of  the  bony  portion  affected,  which  ex- 
plains their  foggy  shad- 
ows. Intraosseous  tension 
is  responsible  for  the  ex- 
pansion of  the  compact 
osseous  layer,  which  is 
thus  made  gradually 
weaker,  and  at  last  almost 
entirely  disappears.  Thus 
we  see  that  it  is  the  ab- 
normal and  indefinite  out- 
line or  even  the  entire  ah- 
scnce  of  the  osseous  cells, 
the  cortex  especially  dis- 
appearing, which  is  more 
or  less  characteristic  of 
the  various  types  of  osse- 
ous sarcoma  in  contra- 
distinction to  other  bone 
diseases. 

Fig,   22C  shows  skia- 
graph   of    alveolar    sar- 
Fie.  nr.— OnwHA  or  Huhkbub.  coma  of  superior  maxilla 

and  OS  frontis. 
In  chronic  oateoperiostilis  the  walls  appear  irregular,  too,  but 
the  irregularity  is  one-sided,  and  there  is  a  globular  or  spindle 
shape.     In  tnberculosis  the  shadow  would  be  cloudy  or  shaggy. 
In  osteomyelitis  the  cortex  shows  nearly  normal  outlines. 

Osleornti,  of  course,  shows  the  shape  of  the  osseous  deformity, 
but  there  is  the  normal  architectonic  structure.  Fig.  227  illustrates 
osteoma  at  the  outer  aspect  of  the  upper  third  of  the  humerus  in 
a  bov  of  five  years.     His  history  showed  that  there  was  a  fall  more 
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than  a  year  before  the  development  of  the  hony  projection.  Thv  nor- 
mal ossi'ous  structure,  as  it  was  evident  from  ll»'  skiHf^aplu  iirovi'd 
the  aWnce  of  a  muliguant  growlh.     The  paiiie  iijiiilius  to  cjo,-(o.«r.s. 

Fig.  228  illuatrates  multiple 

exostosis  in  a  boy  of  five  years 
wbo  is  perfectly  normal  other- 
wise. 

In  chondroma  there  is  a  n-gu- 
lar  light -shade  area  in  aceord- 
anee  with  its  cartilaginous  char- 
acter. 

Fig.  22!),  for  instance,  illus- 
trates a  chondroma  at  the  outer 
aspect  of  the  first  phalanx  of 
the  middle  finger.  The  micro- 
scopical examination  made  aCUr 
the  removal  of  the  tumour  cor- 
roborated the  corrcctnesH  of  the 
skiagraph  (Fig.  230). 

Fig.  231  shows  the  romnanl 
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of  a  small  libromalouij  growth  at  tliu  outiir  usjKiut  of  the  tit-L-ond  plia- 
langeu!  joiut  of  the  fourth  phalanx.  The  growth  wns  U.'lk'vcd  to 
be  a  aiinple  wart,  therefore  it  was  cut  off  tiush  with  the  skiu  and 
cauteri3ed.  But  the  wound  did  not  hual.  The  skiagraph  of  course 
suggested  extirpation  of  the  remaining  portion  of  the  Riironia. 

In  acroinrgahj  the  phalanges  of  the  haml  un;  hroadur  than 
normal,  and  show  no  osteophytes,  while  tlieir  t'])iphysciil  ends  are 
thickened,  the  long  bones  api>eariug  mriiigiilur  iiud  brondiT  than 


WL 
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normal  (Fig.  !J33),  Some  of  the  carpal  ae  well  as  laraid  hones 
are  distinguished  by  ihe  presence  of  exostoses. 

Similar  oa^cou!^  and  iirtieular  ehiinges  are  foutul  in  the  so- 
called  osteoarthropnthie  hypertrophianle  pneumiipic. 

In  myxieileina  the  cpiphywul  lines  of  the  long  hones  are  hyper- 
trophied  and  show  rich  osseous  proliferations,  which,  however,  con- 
fain  but  few  ealeareona  salts. 

In  the  obscure  vaso-motoric  lesion,  called  Raynaud's  digcase. 
the  nutrition  of  the  bones  is  also  disturlxHi,  slight  proliferations 
and  rarefaction  being  observed  by  the  author.  (See  Rs'port  of 
Literature.) 
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OSSEOUS    CYSTS 

Cysts  of  the  long  bones  are  of  a  decidedly  benign  character, 
and  consequently  they  are  accessible  to  conservative  surgical 
treatment.  But,  unfortunately,  their  signs  resemble  those  of 
osteosarcoma  so  much  that  the  temptation  to  treat  them  alike  is 
not  small.  In  view  of  its  malignant  character,  osteosarcoma  justi- 
fies the  most  radical  steps,  while  osseous  cysts  demand  simple 
opening  and  emptying  of  the  cavity. 

The  grave  prognosis  of  sarcoma  arms  the  surgeon  against  any 
feeling  of  sentimentality.  Under  the  circumstances  he  will  not 
shrink  from  urgently  advising  one  of  the  most  multilating  oper- 
ations, because  he  knows  tliat  otherwise  not  only  a  limb,  but  also 
life  will  be  lost. 

On  the  other  hand,  how  painful  must  it  be  for  a  surgeon  to 
find  that  because  of  his  error  of  diagnosis  such  radical  steps  have 
been  taken  unnecessarily;  that,  in  other  words,  an  extremity  was 
amputated  where  only  an  osseous  cyst  existed,  which  could  have 
been  cured  by  simple  incision. 

Indeed,  it  is  not  very  difficult  to  confound  the  two  diseases. 
Osseous  cyst  resembles  osteosarcoma  in  its  slow  and  painless 
onset,  often  preceded  by  an  injury,  in  the  gradual  bulging  of  the 
area  involved,  and  in  its  preference  for  youthful  age.  The  differen- 
tial diagnosis  therefore  can  neither  be  made  by  simply  considering 
the  history,  nor  by  inspection,  nor  by  palpation. 

The  fact  that  the  interior  of  the  cyst  is  filled  with  opaque 
bloody  serum,  and  that  its  walls  are  lined  with  a  smooth  coat, 
while  in  osteosarcoma  solid  masses  are  formed,  indicates  that  an 
exploratory  incision  combined  with  microscopical  examination 
would  clear  the  question  of  diagnosis. 

But  here,  also,  as  in  many  other  obscure  ailments,  the  Rontgen 
rays  have  shown  their  usefulness.  Not  only  do  they  differentiate 
well,  but  they  even  give  us  more  valuable  information  than  the 
exploratory  incision  itself,  which,  therefore,  should  always  be  pre- 
ceded by  skiagraphic  examination;  and  for  the  patient  a  skia- 
graphic  exposure  is  certainly  more  agreeable  than  an  exploratory 
operation.  After  a  conservative  operation  has  been  decided  upon 
the  microscopical  examination  may  well  be  made  after  the  oper- 
ation. 
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From  a  ekiagraphic  stndy  of  107  cases  of  osteosarcomas,  the 
writer  fecla  justified  in  saying  that  in  osteosarcoma  the  outlines 
of  the  hone  always  appear  more  or  less  abnormal  and  indefinite, 
some  areas  even  appearing  entirely  translucent;  while  in  osseous 
cyst  the  cortex  appears  thin  and  narrow,  but  well  marked  and 
regular.  The  fluid  centre  of  the  bone  is  entirely  translucent,  the 
light  shadow  showing  the  same  regularity.  The  adjacent  epiphyses 
arc  normal.  Only  in  the  rare  e^'ent  of  cystic  degeneration  at  the 
upper  epiphysis  of  the  femur  it  must  be  considered  that  the  regu- 
larity of  the  translucent  (cystic)  area  is  somewhat  impaired  by  the 
anatomical  peculiarities  of  the  trochanter  major. 

It  is  especially  the  regularity  of  the  texture  of  the  walls  of 
the  cavity  as  they  appear  on  the  skiagraph  which  seem  to  be  tlic 
characteristic  skiagraphic  features  of  osseous  cyst  in  contradis- 
tinction to  the  irregular  texture  of  osteosarcoma.  It  may  be  added 
that  the  vicinity  of  the  epiphysis  is  also  in  favour  of  osseous  cyst 
for  histological  reasons,  as  will  be  explained  below. 

The  following  cases  may  serve  as  a  practical  illustration  of 
the  value  of  the  Rontgen  rnya  in  differentiation: 

Case  I,  presented  to  the  surgical  section  of  the  Academy  of 
Medicine,  March  11,  1901.  H.  C,  a  well-nourished  boy,  aged  ten 
years,  emigrated  from  Russia  several  months  ago  and  presented 
himself  on  November  18,  1900.  His  family  history  Js  good.  He 
was  always  well  until  eleven  months  ago,  when  he  fell  into  an  ex- 
cavation on  the  street.  On  account  of  the  intense  pain  in  the 
upper  portion  of  his  right  tibia  and  the  functional  disnbility  a 
fracture  was  thought  of  at  first,  hut  after  having  remained  in  bed 
for  two  days  he  was  able  to  walk  around  again.  Four  weeks  later 
he  fell  again  on  the  street,  showing  the  same  symptoms  ns  on  the 
previous  accident,  but  this  time  he  had  to  stay  in  bed  tor  four 
weeks.  It  was  then  that  a  swelling  of  the  size  of  a  large  filbert  was 
defected  at  the  spine  of  the  right  tibia. 

Three  months  before  the  demonstration  he  fell  for  the  third 
time,  then  being  confined  in  bed  for  six  weeks.  When  he  got  up 
he  was  free  from  pain,  but  he  limped,  and  the  swelling  below  his 
right  knee  had  increased  markedly.  Walking  had  become  more 
and  more  difficult. 

The  mother  reported  that  she  had  sought  surgical  advice  and 
that  the  tumour  had  been  pronounced  to  be  a  malignant  growth, 
which  demanded  immediate  operation  to  save  the  hoy's  life. 
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Inspection  revwiled  a  uorimil  and  frtely  movable  knee-joint. 
Nearly  the  whole  upper  half  of  the  tihia  was  occupied  by  a  painless 
swelling,  whieli  had  llie  shape  iif  a  spimlli',  and  was  iiuist  pro- 
nounced anteriorly,  it  began  at  the  epiphyseal  line,  reached  its 
height  at  the  upper  third  of  the  tibia,  and  merged  gradually  into 
the  normal  features  of  the  tibia  at  its  middle.  The  fibula  ap- 
peared to  be  entirely  normal.  The  circumference  of  the  leg  at  the 
most  prominent  point  was  30  centimctrep,  while  that  of  the  left 
leg  measured  25  centi- 
metres. The  surface 
of  the  tumour  was 
smooth.  Its  consist- 
ency was  hard :  a  few 
areas  appeared  slightly 
softiT.  Forcible  pri'ss- 
iirc  rcvciihHl  the  pres- 
ence of  (edema.  There 
\nis  neither  pulsation 
nor  Hiictuation.  The 
skin  was  normal  and 
iiioviililc.  The  inguinal 
region  did  not  show 
the  pri'scnw  of  swollen 


of  these  facts,  to  think 
that    an   osteosarcoma 
Fio.  a3S,-OsMKoifi  CvnT  OF  Tjhi*.  had  to  he  dealt  with; 

but  before  arriving  at 
a  definite  conclusion  the  writer  consulted  the  Hontgcn  raya,  which 
revealed  the  presence  of  a  large  triangular  sha[)e,  the  base  of 
which  corresponded  to  (he  epiphyseal  line.  The  triangle  was  sur- 
rounded by  a  narrow  dark  and  regularly  arranged  shadow,  which 
represented  the  distended  but  otherwi.se  normal  cortex  of  the  tibia. 
The  light  shadow  was  interpreted  as  a  cavity,  presumably  contain- 
ing a  fluid  of  some  kind.  The  normal  outlines  of  the  fibula 
could  be  distinctly  recognised  through  the  light  area,  although 
the  inner  surface  of  the  leg  rested  on  the  photographic  plate 
(Fig.  233). 
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The  marked  regulnrily  of  tlie  te.xturp  of  the  cortex,  iis  wull  as-: 
the  uniformity  of  the  light  shadow  representing  the  cavity,  con- 
vinced  the  writer  that  osteosarcoma  was  not  present  in  this  case, 
therefore  lie  advised  conservative  operation.  This  was  performed 
at  St.  Mark's  Hospital,  November  21,  1900. 

Tlio  anterior  surface  of  the  tumour  was  first  exposed.  After 
having  incised  the  thin  bone  shell  with  a  bone-knife  bloody  serum 
cscajK-d  thrnngh  the  opening  made,  N'ow  an  elliptic  |nirliciii  was 
removed  from  the  osseous  shell  in  order  to  get  access  to  the  large 
cavity,  which  was  filled  with  black,  bloody,  viscid  serum.  There 
were  no  coagula.  The  osseous  walls  were  lined  with  a  thin  mem- 
brane, and  the  cavity  was  traversed  by  n  few  fibres  of  osseous  rem- 
nants, arranged  like  network,  but  not  much  thicker  than  a  thread. 

After  having  scooped  out  the  cavity  thoroughly  its  osseous 
Willi  were  an  thin  thai  by  pressing  thcni  together  forcihly^ — in- 
fraeturing  thcni,  in  fact — their  inner  surfaces  could  be  well  ap- 
proximated, so  that  no  more  cavity  existed,  so  to  say.  Instead 
of  packing  the  cavity,  the  writer  preferreii  to  resort  to  this  unusual 
procedure,  analogous  to  the  principles  of  npproxinuition  of  the 
chest-wall  in  old  pjolhomx.  Only  in  the  lower  edge  of  the  bone 
wound  a  small  iodoform  wick  was  introduced.  There  was  con- 
siderable bkmdy  rwzing  until  live  days  after  the  ojieratinn.  when 
the  seeretion  became  serous.  Hecovery  was  uninterrnptetl.  Only 
a  small  sinus,  diselmrging  a  few  drops  of  serum  in  a  day,  is  still 
present.  The  patient  has  now  liL'en  up  for  two  weeks  and  walks 
well.  The  repair  was  also  well  illustrated  by  a  skiagraph  taken 
Iwi)  mimlhs  after  oiterjiliim.  Al  the  present  writing  ihe  jiutieiit  is 
Well.  The  microscopical  examination  of  the  exseeted  bone-frag- 
ment and  its  membrane,  made  by  the  courtesy  of  Prof.  Henry 
T.  Brooks,  showeil  the  (irewnce  of  many  round  cells,  esjieeially 
around  the  blood-vessels.  There  was  nn  epithelial  stratum  nor  any 
evidence  of  bacteria. 

Case  II. — E.  T..  a  girl,  aged  thirteen  years,  born  in  New  York 
city,  presented  herself  to  the  writer  on  April  4,  18!!9.  Eight 
months  ago  she  slipped  on  a  stairway  and  was  unable  to  stand 
on  her  feet  again.  The  left  ankle  l)ecnme  swollen  and  painful. 
Fomentations  were  applied  for  several  weeks.  No  medical  advice 
was  sought  until  the  swelling,  which,  after  four  weeks'  rest,  had 
become  painless,  inereased. 

The  family  history  of  the  patient  was  good.     Inspection  re- 
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vealed  a  movable  ankle-joint.  The  lower  third  of  the  tibia  was 
occupied  by  a  painless  tumour,  which  appears  like  exuberant  callus 
formation.  The  external  malleolus  is  normal.  The  circumference 
of  the  leg  at  the  most  prominent  point  is  22  centimetres,  while 
that  of  the  right  leg  measures  18  centimetres.  The  surface  of  the 
tumour  is  smooth ;  the  consistency  is  hard.  A  skiagraph  taken  at 
once  revealed  the  same  condition  present  in  Case  I,  with  the  dif- 
ference that  the  shadow  of  the  cortex  is  somewhat  larger.  (The 
American  Journal  of  the  Medical  Sciences,  June,  1901.) 

The  operation  was  the  same  as  in  Case  I.  The  cavity  contained 
the  same  black,  viscid  serum;  the  walls  of  the  cavity,  however, 
were  thicker  than  those  of  Case  I,  and  to  their  inner  surface  a 
stratum  of  grayish-white  tissue  was  attached.  It  had  the  appear- 
ance of  enchondromatous  masses  and  proved  to  consist  of  carti- 
laginous tissue.  The  microscopical  examination  revealed  an 
abundance  of  nuclei,  especially  of  round  cells,  surrounded  by 
myxomatous  and  disintegrated  tissue.  The  walls  could  not  be  ap- 
proximated as  well  as  in  Case  I  by  forcible  compression.  The 
remainder  of  the  cavity,  therefore,  was  packed  with  iodoform 
gauze.  Recovery  was  perfect  after  four  and  a  half  months.  The 
patient  has  remained  well  ever  since. 

The  aetiology  of  osseous  cysts  is  still  sub  judice.  Virchow  ^ 
maintains  that  all  osv^^eous  cysts  are  the  softened  products  of  de- 
generation of  such  growths  that  were  solid  formerly.  Such  solid 
tumours  should  have  originated  from  erratic  cartilaginous  frag- 
ments left  from  the  epiphyseal  line. 

Schlange,  according  to  his  excellent  monograph,  ol)scrvcd  car- 
tilaginous fragments  in  the  tissues  of  the  cyst- wall.  Similar  obser- 
vations were  made  by  Franz  Koenig,  by  Dcetz,  and  Kocli. 

At  the  early  stage  osseous  cysts,  be  they  in  tlic  tibia  or  in 
the  femur,  are  easily  overlooked,  the  symptoms  being  insignificant. 
Sometimes  there  is  very  slight  intermittent  pain.  The  joints  are 
freely  movable,  and  neither  inspection  nor  palpation  reveal  any 
abnormality.  After  months  the  circumference  of  the  extremitv 
may  appear  very  slightly  enlarged,  but  the  symptoms  may  not  be 
fully  appreciated  until  a  fall  on  the  thin  shell  of  the  cortex  pro- 
duces a  fracture.  Whether  in  our  cases  fracture  had  occurred 
could  not  be  elicited.    Relying  upon  the  Rontgen  rays,  the  writer 


'  Virchow  :   Ueber  Bildung  von  Knocbencysten,  Monatsbericbt  der  Berliner 
Akademie  der  Wissenscbaften.     Matberaatiscb-pbysikaliscbe  Klasse,  1876. 


NEOPLASMS  303 

was  inclined  to  believe  iLat  the  previous  injuries  had  tli"  charac- 
ter of  severe  contusions.  In  view  of  the  difKculty  of  differentiating 
between  a  benign  cyst,  accessible  to  conservative  surgery,  and  osteo- 
sarcoma, demanding  the  moat  radical  measures,  the  writer  advocates 
exposing  all  osseous  growths  to  the  Riintgeii  rays  before  passing 
a  final  judgment  in  a  matter  of  bucIi  grave  importance. 

Case  III. — A  girl  of  eleven,  born  in  Germany  of  weakly 
parents,  noticed  a  diminutive  swelling  on  the  upper  third  of  the 
tibia  about  a  year  ago,  shortly  after  a  heavy  substance  had  fallen 
on  the  leg.  It  caused  her  no  pain  at  the  time.  But  as  the  swelling 
increased  considerably  in  size,  a  dull  pain  with  some  loss  of  func- 
tion set  in.  The  patellar  reflex  was  exaggerated.  The  region  of 
the  swelling  is  painful  on  pressure.  The  swelling  can  be  indented 
and  a  crackling  sound  can  lie  heard. 

The  patient  shows  evidence  of  enlarged  glands  in  the  neck, 
and  adenoid  growths  in  the  nasopharynx.  When  a  child  she  had 
measles  and  scarlet  fever. 

The  Riintgen  picture  shows  a  regular  and  sharply  outlined 
cortical  line  of  the  thickness  of  a  playing  card.  It  represents  the 
boundary  of  a  transparent  oval  space  and  spindle-whapcd  form. 
The  cohesion  of  the  sheath  is  not  severed  at  any  point.  The 
epiphyses  are  normal. 

The  diagnosis  of  osseous  cyst  was  made  accordingly,  and  an 
incision  made  at  St.  Mark's  Hospital.  The  diagnosis  was  verified 
by  the  operation. 

The  smooth  walls  of  the  cavity,  which  was  about  the  size  of 
an  apple,  were  lined  with  connective  tissue.  The  contents  con- 
sisted of  ft  thin,  sanguineous  fluid.  The  microscopical  examination 
of  the  cyst-wall,  coraposi'd  of  several  lamellie,  showed  tralicculie 
of  bone  as  well  aa  marrow  substance  transformed  into  fibrous 
tissue.  In  between  granulation  tissue  was  found,  as  was  the  case 
in  the  other  specimens.  Around  the  blood-vessels  many  round 
cells  and  large  polynuclear  cells  were  found.  As  in  the  other  cases 
r.n  epithelium  stratum  was  not  found. 

The  walls  of  the  cavity  were  approximated  by  strong  com- 
pression, which  allows  to  diminish  the  size  of  the  cavity  percep- 
tibly. A  knife-point  of  granular  iodoform  is  dropped  into  the 
depth  of  the  cavity  and  wicks  of  iodoform  gauze  are  placed  in  the 
upper  and  lower  wound  margins.  Recovery  was  perfect  in  three 
months. 
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Case  IV. — The  same  conditions  were  found  in  the  head  of 
the  liuiiierus  of  a  Russian  girl  of  nineteen  years,  who  gave  a  his- 
tory of  an  injury  there  which  was  treated  for  fracture  during  five 
months  until  the  rays  revealed  the  nature  of  the  swelling  of  her 
shoulder.     Tlic  vyMyc  area  was  of  globular  shape. 

Tlio  literature  on  osseous  cysts  is  still  very  scant.  It  is  to  be 
hoped,  though,  that  with  the  ever-increasing  interest  and  recogni- 
tion of  the  Uontjxen-ray  diagnosis  the  number  of  the  cases  observed 
will  grow  larger  and  larger,  so  that  we  may  look  forward  to  a  solu- 
tion of  the  (juestion  of  aetiology.  As  yet  it  is  still  sub  judice. 
Vircliow's  idea  that  osseous  cysts  are  the  softened  product  of  the 
degeneration  of  tumours  cannot  be  upheld  in  the  light  of  clinical 
experience.  It  is  true  that  cystic  degeneration  may  take  place  in 
myxoma,  fibroma,  myxofibroma,  osteofibroma,  chondroma,  and 
sarcoma.  Even  multiloeular  cysts  may  arise  from  the  degenera- 
tion of  large  sarcomata.  They  show  a  malignant  character,  how- 
ever, their  anamnesis  is  different,  and  the  Rontgen  picture  shows 
an  irregular  shape,  which  is  due  to  the  fact  that  the  ensheathing 
walls  consist  not  only  of  tumourous  or  connective,  but  also  of 
bore  tissue.  Again,  the  true  osseous  cyst  is  a  disease  of  the  period 
of  development.  The  author  looks  upon  them  as  the  product  of  an 
iiiflammatory  atrophy,  which  bears  relation  to  the  rarefying  dis- 
eases as  represented  by  osteomalacia,  and  especially  rhachitis.  Sim- 
ilar to  the  latter  the  osseous  cyst  denotes  a  disturbance  of  nutri- 
tion which  is  characterized  by  an  increased  absorption  of  bone, 
finally  leading  to  a  disappearance  of  a  part  of  the  bone  tissue. 
That  portion  of  the  bone  cortex  which  lies  nearest  the  periosteum 
resists  the  absorption  of  the  calcium  salts  tlio  longest,  and  this  is 
the  explanation  of  the  very  thin,  but  still  plainly  visible  bone-line 
on  the  Rontgen  picture.  The  spongeous  portion  which  lies  nearest 
the  epiphyseal  cartilage  forms  the  seat  of  cartilaginous  deposits, 
which  show  a  decided  tendency  to  spread.  Any  irritation,  espe- 
cially trauma,  will  increase  this  tendency,  and  an  inflammatory 
atrophy  sets  in.  It  resembles  that  which  we  see  following  phleg- 
monous or  arthritic  processes  or  extensive  fractures.  Gradually  the 
bony  structure  of  the  spongiosa  disappears  until  only  a  few  lamellae 
are  left. 

Not  only  the  age,  but  also  the  unexceptional  preference  of  the 
osseous  cysts  for  the  ey)iphyseal  region,  speak  in  favour  of  the 
relationship  with  rhachitis.    Another  striking  factor  is  that  all  of 
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the  author's  cases  have  been  born  in  regions  in  whieh  rhachitie 
is  endemic. 

Some  one  may  eriticise  that  the  author  is  not  justiiied  in  draw- 
ing up  general  diagnostic  rules,  having  only  four  cases  to  fall  back 
upon.  But  to  this  is  to  be  responded  in  advance  that  for  the  last 
seven  years  it  has  been  customary  in  the  writer's  three  clinics  to 
skiagraph  every  Ijonc  affection.  Owing  to  the  courtesy  of  his  pro- 
fesfiiona)  friends  the  author  was  able  to  represent  107  cases  of 
osteosarcoma  up  to  the  present  time.  These  cases  were  studied 
thoroughly,  anci  as  the  majority  was  operated  upon,  the  luicro- 
Ecopical  diagnosis  could  be  added  in  most  cases.  In  none  of  these 
cases  were  these  three  found : 

Regularity  of  the  thin  cortex,  parallel  with  the  oval,  spindle- 
shaped  or  trianguar  transparency  of  the  distended  cavity.  Of 
course  there  are  some  cases  among  these  which  simulate  the  typical 
osseous  cyst,  but  on  closer  examination  we  find  an  insulRcient 
transparency  or  severing  of  the  cortical  line.  The  author  regards 
liiniself  justified,  therefore,  to  impress  the  importance  of  these 
points  of  differential  diagnosis  ujmn  his  colleagues. 

Tubes  of  medium  hardness  must  bo  used.  If  hard  tubes  are 
selected  the  thin  cortex  becomes  transparent  also,  and  the  same 
conditions  as  in  osteosarcoma  may  be  produced  on  the  plate. 


CHAPTER    XV 
rriLlZATIOX  OF  THE  RuyTGEX  RAYS  IX  FRACTURES 

As  is  wtll  known,  the  first  <>l)j(»ct  of  a  rational  therapy  of  all 
fractures  is  the  consolidation  of  the  fractured  ends  without  any 
displacement  and  without  injuring  the  adjacent  tissues,  or  the 
function  of  the  linih.  It  is  evident  tiuit  if  there  is  no  JiA-place- 
nicnt  no  /vplacenient  (or,  i)etter  said,  reposition)  will  lx»  ni>ees- 
sary.  All  that  is  then  re(|uired  is  to  protec*t  the  injured  limb  in  its 
normal  position.     This  is  done  hy  proper  immobilization. 

In  the  frreat  majority  of  eases,  however,  more  or  less  displace- 
ment follows  the  fracture.  In  such  an  event,  of  course,  the  dis- 
])laced  fra«j:ments  must  he  reduced  to  their  normal  position. 
After  exact  reposition  has  Ix^en  attained,  proper  fixation  in  the 
normal  position  is  in  order.  These  doctrines  are  so  simple  that  it 
fcteems  almost  unnecessary  to  repeat  them.  Yet  they  are  frequently 
violated.  The  functional  impairment  following  non-reduced  frac- 
tures, especially  the  formation  of  adhesicms,  has  led  a  number  of 
surgeons  to  enunciate  the  dogma  that  the  treatment  of  the  soft 
tissues  is  the  most  im])ortant  |)art  in  the  treatment  of  fracture. 
Thev  claim,  in  other  words,  that  Iwcanse  the  function  of  the  soft 
tissues,  for  instance,  of  the  tendons,  is  impaired  after  an  unre- 
duced fracture,  the  soft  tissues  should  have  received  more  atten- 
tion, instead  of  the  displaced  fragment  having  simply  been  reduced 
to  where  it  l)elongs.  Nothing,  in  fact,  is  more  contrary  to  com- 
mon sense  than  this  dangerous  maxim,  which  is  partially  based 
upon  correct  observation,  hut  entirely  upon  incorrect  inter])reta- 
tion.  It  should  alwavs  be  considered  that  the  relations  of  the  soft 
tissues  to  the  bones  are  like  those  of  the  clinging  vine  to  the 
sturdy  oak. 

Oalen  says  that  the  bones  give  the  human  body  form,  erect- 
ness,  and  firmness.  It  is  evident  that  an  injury  of  the  bones  im- 
pairs these  three  fundamental  factors.  The  most  important  step 
towards  repair  must  thus  be  taken  in  the  foundations  rather  than 
in  the  superimposed  structures. 
306 
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If  tliLre  IS  disptaLLnitnt  of  the  bone  fragments,  undue  pressure 
niu^t  neti?si-aril>  be  njade  upon  the  soft  tissue;  no n- reduction 
nieane  persistence  of  pressure,  the  fatal  consequences  of  wtiich  are 
well  knoftn  Redmtion  means  the  relief  of  presaure.  If  in  the 
frequent  fracture  of  the  carpal  end  of  the  radius  the  lower  frag- 
ment is  displaced  upward  (compare  Fig.  248)  the  extensors  are 
unduly  stretched,  as  they  are  upheld  like  the  strings  of  a  violin  by 
the  bridge.  Of  course,  the  act  of  injury  to  the  soft  tissues  can- 
not be  undone  by  the  mere  cessation  of  pressure — that  is,  by  re- 
duction^— but  the  influence  of  the  injury  on  the  soft  tissnes— the 
influence  of  the  pressure,  in  fact — lasts  only  a  short  time,  and  is 
insignificant  after  early  reduction,  and  therefore  repair  is  easy. 
Tliis  means  that  the  umin  premise  of  adhesion — formation,  is 
wanting.  And  clinical  observation  shows  that  with  perfect  reposi- 
tion the  joints  as  well  as  the  sheaths  of  the  tendons  are  found 
tree,  provided  the  immobilization  has  not  lasted  for  an  eittraordi- 
nary  length  of  lime. 

A  fracture  is  a  solution  in  the  continuity  of  the  bone,  just  as  a 
wound  is  a  solution  in  ihe  continuity  of  the  tissues  in  general. 
The  aim  of  modern  wound  treatment  is  union  by  first  intention. 
The  most  important  requirement  for  this  end  is,  besides  aseptic 
precautions,  the  thorough  adaptation  of  the  wound  surfaces. 

Xo  surgeon  would  expect  agglutination  if  there  be  displace- 
ment, diustasis,  or  overlapping  of  the  wound  margins.  The  same 
principle  applies  to  the  treatment  of  the  margins  of  the  bone  frag- 
ments. It  is  true  that  manna!  coaptation  is  a  little  more  difficult 
than  suturing;  still,  under  the  guidance  of  the  Rontgen  rays  it 
can  always  be  accomplished  if  there  are  no  extraordinary  circum- 
stances. Before  their  advent  it  was  usually  the  final  result  alone 
which  told  of  the  success  or  failure  of  treatment.  That  result 
was  then  a  fnil  accompli,  and  Ihe  lime  for  proper  correction  had 
passed. 

Now,  with  our  Rontgcn-light  mentor  we  con  tell  from  the  very 
beginning  what  the  result  will  !«.  If  the  "  Rontgen  mirror"  re- 
flects perfect  coaptation  of  the  fragments  underneath  the  dressing, 
the  final  result  must  be  gooil.  There  will  be  hardly  any  reaction; 
no  exudation  will  form  around  the  agglutinating  surfaces,  and 
consequently  there  will  be  no  adhesions.  Even  in  those  cases  in 
which  considerable  displacement,  or  coinminulion.  or  both,  have 
injured  the  soft  tissues,  little  reaction   follows  within  them,   U 
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reduction  be  thorough.  And  if  reduction  is  impossible,  the  Ront- 
gen  rays  point  to  those  fragments  which  are  to  be  removed  shortly 
after  the  injury.  This  is  ])referable  to  waiting  for  months,  ex- 
hausting all  mechanical  means,  and  finally  arriving  at  the  conclu- 
sion that  the  deforming  fragments  had  better  be  removed.  What 
many  of  us  have  in  former  years  regarded  as  a  callus  was  nothing 
but  a  projecting  piece  of  bone-fragment  in  a  displaced  position. 
It  may,  perhaps,  be  a  pardonable  policy  to  adhere  to  this  most 
euphonic  term  in  the  presence  of  the  inquisitive  and  criticising 
patient,  who  has  a  dangerous  desire  of  learning  the  cause  of  his 
gibbous  joint.  But  a  scientific  forum  cannot  ignore  this  frequent 
failure  to  reduce. 

The  regular  scar  of  a  well-united  wound  must  be  the  model  of 
our  therapeutic  efforts.  Direct  union  is  to  be  striven  for.  What 
is  termed  enslieatliing  callus-formation  means  union  by  second  in- 
tention;  this  is  certainly  undesirable  as  long  as  union  per  primam 
can  be  well  acc^omplished.  Knsheathing  callus  is  the  compensating 
effort  of  nature  to  overcome  the  unreduced  deformity  and  to 
bridge  over  the  hiatus  made  by  irregular  adaptation. 

In  order  to  accomplish  exact  reposition,  the  degree  and  the 
direction  of  the  displacement,  as  it  is  shown  by  the  Rontgen  rays, 
must  be  first  considered.  It  is  true  that  an  experienced  surgeon 
will  often  guess  right,  but  he  will  never  know,  except  by  his  infalli- 
ble adjunct,  the  Rrmtgen  rays.  The  only  safe  method  is  the  self- 
control  by  the  Rontgen  rays.  It  may  appear  to  ])e  unjust  to 
demand  of  the  struggling  ]U'actitioner  that  he  should  snp])ly  him- 
self with  an  expensive  Rontgen  a])paratus,  but  after  all  there  will 
hardly  be  any  other  choice.  The  ])ublic  is  cruel,  and  the  patient's 
interest  concentrates  itself  almost  entirely  in  his  own  welfare. 
These  principles  apply  especially  to  fractures  situated  m*ar  a  joint. 
Contusion  and  distortion  are  sometimes  taken  for  fissure  and 
often  for  non-displaced  fracture,  and  vice  versa,  as  the  symptoms — 
local  pain  and  enlargement — are  common  to  all.  Crepitus  and 
false  motion  are  absent,  and  this  is  not  surprising,  if  there  is 
much  swelling  or  impaction. 

If  the  principles  of  immediate  reduction  are  adhered  to,  the 
"  gibbous  wrist  *'  will  cease  to  l)e  counted  among  the  inevitable 
inventory  of  surgical  clinics.  Still,  the  author  is  afraid,  this  is 
a  pious  wish  as  long  as  there  are  surgeons  who  imagine  that  by 
virtue  of  their  own  especially  developed  palpatory  talent  they  can 
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judge  thi;  dtlails  of  any  fracture  without  the  aid  of  the  Routgen 
rays.  Some  are  willing  to  use  them  iu  "  obscure  "  caeee,  but  they 
do  not  realize  that  the  cases  which  they  regard  as  "  non -obscure  " 
would  appear  in  a  different  light  when  skiagraphed.  In  other 
words,  what  they  regard  to  he  a  simple  fracture  often  turns  oilt  to 
be  a  complicated  condition.  The  paradox  may  be  justified  here, 
that  if  they  would  see  this  complicated  condition  or  the  fractured 
type  in  its  proper  light,  it  would  then  seem  obscure  to  them. 

As  said  above,  if  there  is  no  displacement,  no  effort  of  reposi- 
tion should  be  made.  How  absurd  then  to  subject  the  patient, 
as  is  often  done,  to  painful  procedures.  In  simple  fissure,  union 
may  be  perfect  under  any,  or  even  in  spite  of  any.  form  of  treat- 
ment. If  the  surgeon,  led  by  anatomical  knowledge,  docs  practi- 
cally the  same  as  the  quack  docs  on  account  of  his  ignorance — 
namely,  leave  the  healing  process  to  nature — the  same  good  result 
may  finally  be  obtained.  The  scientific  treatment  of  fissure  or  non- 
displaced  fracture  in  which  portions  of  the  periosteum  still  main- 
tain slight  cohesion  of  tlic  fragments,  viz..  slight  immobilization, 
will  not  alter  any  of  its  me<'hanifim,  hut  it  will  at  least  have  the 
value  of  a  greater  or  Ies.ser  comfort  for  the  patient:  and  in  cases 
of  this  kind  we  must  bo  warned  against  scientific  nihilism. 


C4IAPTEU    XVI 

THE  OPERATIVE   TREATMENT   OF   DEFORMED  FRACTURE 
AS   INDICATE  I)  BY   THE  ROSTGEN  RAYS 

How  often  roposition  is  im|H'rl'('ct  if  not  i-ontrolkMl  by  the  Kimt- 
gen  ravs  lias  repeatedly  been  shown  in  the  author's  own  cases.  Fig. 
234  shows  fraeture  of  the  fibula  in  malposition  through  a  plastcr- 
of-Paris  dressing.  The  dressing  was  applied  after  the  reposition 
was  thought  to  have  Ix^cn  perfect  by  an  excellent  surgeon.  Of 
course  the  dressing  was  removed  again  when  the  surgeon  saw 
his  error.  If  malunioii  occurs,  there  are  such  changes  in  the 
direction,  shape,  and  length  of  a  limb,  that  its  function  becomes 
impaired  or  annulled.  Impairment  of  shape  is  generally  not  so 
grave  as  that  of  length,  especially  when  the  lower  extremity  is 
concerned. 

The  projecting  ends  of  fragments,  when  united  in  a  false  posi- 
tion, freciuently  produce  irritation  of  the  neighbouring  tissue.  It 
may  be  a  sharp-pointed  fragment,  which,  if  not  reduced  at  once, 
may  put  the  overlying  skin  under  such  extreme  tension  that  grad- 
ual penetration  will  take  place.  This  event,  changing  a  simple 
fracture  into  a  compound  one,  is  favoured  where  bone  surfaces  are 
located  superficially,  as  at  the  tibia  and  the  lower  third  of  the 
radius  and  ulna. 

Or  the  displaced  fragments  may  he  situated  in  the  neighbour- 
hood of  a  joint,  one  riding  upon  the  other,  so  that  extreme  pro- 
tnision  of  one  of  the  fragments  is  caused.  This  would  render  the 
motion  of  the  joint  painful  or  even  impossible.  If  the  fragments 
protrude  far,  as  often  happens  when  they  are  in  juxta])osition, 
there  is  compression  of  the  soft  tissues.  A  nerve  passing  over  this 
region  will  then  \^  dislocated  or  unduly  stretched,  so  that  atrophy 
or  inflammatorv  irritation  mav  result.  In  the  latter  instance  neu- 
ritis,  in  the  first  paralysis,  may  Iw?  expected.  Among  all  nerves 
the  radial  is  the  one  most  frequently  concerned.  The  author  has 
described  cashes  of  this  kind  in  previous  publications  (see  Fig.  142 
810 
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and  1J3,  and  ForUchritle  auf  dt-m  (.tfbiftc  der  Hoiitgi'iiBtrHlilen, 
Band  v,  Hamburg).  Tlic  axillary  plexus  may  be  injured  in  frac- 
tures of  tile  clavicle  followed  by  backward  dieplHceniGnt  and  by 
tbat  of  llie  neck  of  tbe  humerus;  llie  ulna  by  fracture  of  the  ulna 
or  the  lower  end  of  the  humerus;  the  median  nerve  in  compound 
fracture  of  Ihe  humerus  and  radius;  the  tibial  nerve  after  fracture 
of  rtie  tibia;  and  the  peroneal  after  fracture  of  femur  aud  fibula. 

Up  to  the  present  time  the  correction  of  thewe  deformities  has 
not  been  frecjuently  undertaken,  although  tbe  Runtgcn  rays  nov 
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enable  us  to  make  a  thorough  diagnosis  of  the  anatomical  rela- 
tions of  the  fragments  as  well  as  to  outline  out  o])erative  steps  in 
advance.  The  author  has  taken  every  opportunity  to  criticise  the 
deplorable  indifference  and  to  emphasize  the  feeling  of  security  the 
surgeon  enjoys  now  while  proceeding  under  the  mentorship  of  the 
skiagraph.  The  direction  of  Ihe  displacement  can  easily  be  ascer- 
tained, and  if  two  or  three  weeks  only  have  elapsed,  the  rcfracture 
under  anaesthesia  at  the  edge  of  the  tabic  will  often  suffice  to  cor- 
rect the  maUinion. 

Fig.  235  shows  a  case  of  fracture  of  the  surgical  neck  of  the 
humerus,  in  which  the  diaphysis  had  slipped  upward  alongside 
the  head  of  the  humerus,  so  tbat  union  had  taken  place  in  juxtapo- 
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relations  most  t-iearJy.  the  author  would  have  had  neither  the 
courage  nor  the  ability  to  perform  the  eorrection,  which,  in  fact, 
was  done  easily  enough,  nince  it  could  be  estimated  exactly  how  to 
direct  the  force  of  the  manipulations.  In  trauBverae  fractures  re- 
fracture  may  even  be  tried  months  afterward,  provided  there  is 
axial  displacement  (see  Figs.  33,  3-1,  35). 

If  such  procedures  fail,  the  only  remedy  coneistB  in  osteotomy 
in  the  fracture-line.  This  is  especially  indicated  when  the  frag- 
ments are  in  juxtaposition  (Fig.  24G).  If  thorough  aseptic  pre- 
cautions are  taken,  tearing  of  the  wound  edges  especially  being 
avoided,  and  the  wound  itself  coming  in  contact  with  the  hands 
of  the  surgeon  as  little  as  possililo,  no  reaction  will  take  place. 

In  fracture  of  a  single  bone,  such  as  the  femur  or  humerus,  a 
longitudinal  incision  should,  as  a  rule,  be  made  over  the  most 
prominent  part  of  the  displaced  fragment,  except  it  he  in  the  im- 
mediate neighbourhood  of  a  large  vessel,  which  is  to  be  avoided. 
In  fracture  of  the  femur,  for  inetance.  the  exterior  or  posterior 
surface  should  be  preferred. 

In  fracture  of  two  bones  (tiliia  and  fibula  or  radius  and  ulna) 
a  semilunar  incision,  preferably  on  the  extensor  surface,  is  recom- 
mended, since  it  exposes  both  bones  simultaneouBly.  The  peri- 
osteum is  divided  longitudinally  and  shifted  aside  by  the  use  of  a 
periosteal  elevator.  Old  adhesions  are  thoroughly  freed  wilh  the 
bone  knife,  and  the  united  ends  separated  with  hammer  and  chisel 
(linear  osteotomy).  Then  the  fragments  are  bent,  the  whole  limb 
being  folded,  so  to  mpeak.  An  assistant  steadies  the  two  folded 
portions  after  they  are  encircled  with  a  strong  bandage,  so  that 
the  bone  ends  can  be  trimmed  properly.  This  can  be  accomplished 
in  various  ways,  the  author's  own  experience  t)eing  in  favour  of 
triangular  indentation,  This  mode  of  procedure  permits  of  a 
ost  ae  urate  adaptation  and  immobilization,  and  seldom  requires 
tl  se  of  foreign  bodies  for  fixation.  A  wedge  is  removed  from 
o  e  e  d  of  the  fragments,  into  which  the  other  end  is  made  to  fit 
bv  tl  bc  f  a  saw  (preferably  a  wire  saw).  In  bones  presenting 
bro  1  trans  -rse  surfaces  the  adaptation  may  be  made  ulill  more 
intimate  by  creating  two  triangular  l]|>s  fitting  into  two  propor- 
tional wedges.  After  the  fragments  are  well  approximated,  the 
|)eriosteal  margins,  as  well  as  the  fasciie.  are  united  separately.  If 
aseptic  jireia  lit  ions,  ba'imistasis,  and  coaptation  are  pcrfi-ct.  no  re- 
action follows.    The  wound  is  simply  protected  by  iodoform  gauze 
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and  a  picw  ot  moes  board,  and  a  fenestrated  plaster-of-PariB  dre(»- 
ing  IB  nppliod  over  the  wound  dressing.     In  operalions  on   the 
femur  such  inmioliliziili'in  may  be  eombined  with  an  extension 

Pig,   am-FiiMTiHE  or   Tibu  Wther  and    Doiule  FiiiciiKK  uf    Fiblla  is 
Mal-i-sion, 

apparatus.    Sinee  the  Hontgen  rajs  permeate  even  the  plaster-of- 
Paris  dressing,  the  immediate  result  of  the  coaptation  is  easily 
studied,  and  modified  if  necessary. 

Approximation  and  fixation  can  also  be  accomplished  by  the 
use  of  silver  wire,  which  is  drawn  through  holes  bored  in  the  end 
of  each  fragment.     In  oblique  fractures  wiring  is  indispensable. 
The  irritation  of  the  wire,  however,  is  a  disadvantage,  and  its  use 
should  be  avoided  whenever  possible.     If  a  wire  must  be  used 
t  should  not  be  buried,  the  ends  being  led  to  the  surface  and  envel- 
oped in  iodoform  gaune.     Screws,  clamps,  and  similar  appliances 
should  be  resorted  to  under  extraordinary  circumstances  only. 

Fig.  23G  illustrates  the  case  of  a  man  of  thirty  years  who  sus- 
ained  a  compound  fracture  of  the  leg.    Wiring  of  the  tibial  frag- 
ment was  undertaken,  as  is  evident  from  the  skiagraph.    Although 
he  same  process  was  repeated  three  times,  the  wire  sutures  always 
yielded,  so  that  the  fragments  separated  again.     This  was  caused 
)y  the  fact  that  the  fibula  was  ignored  during  the  operative  stops.    If 
he  opcrHtion  had  not  been  undertaken  until  after  first  consulting 
he  Riintgen  roys,  if  would  hiivc  been  found  that  the  fibula  was 
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fractured  twice  and  that  its  fnigmerits  were  united  in  false  posi- 
tions. To  avoid  tension  in  the  suture  line  of  the  tibia,  the  fibula 
had  to  be  exposed  and  adapted.  If  the  surgeon  could  have  seen 
the  ekiagraphic  result  of  his  case  he  would  surely  have  shortened 
the  fibula  in  proportion. 

Ah  the  skiagraph,  taken  six  montiis  after  the  injury  wae  sus- 
tained, indicated,  the  two  wire  sutures  are  at  the  point  of  separa- 
tion again. 

This  case  la  reported  tn  show  how  much  unneecusary  trouble 
and  disappointment  to  the  patient  as  well  as  to  the  surgeon  can 
be  avoidisl  by  a  simple  glance  with  the  rays. 

When  there  is  much  loss  of  bone  tissue,  implantation  of  a 
parallel  bone  may  be  recommended,  a  fibular  fragment,  for  in- 
stance, being  inserted  into  the  medullary  eanal  of  the  tibia.  After 
eucceesful  union,  the  formerly  thin  bone  sometimes  reaches  a  con- 
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FJderable  si^e.  Thus  the  author  has  observed  development  of  the 
fibula  to  such  an  extent  that  the  circumference  of  ita  middle  por- 
tion became  even  larger  than  that  of  the  tibia. 


Similar  conditions  art 


istrated  by  Fig.  237,  which  shows 
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the  uIqu  to  be  shorter  tiian  the  ra<!iUK  whith  was  wired.  No 
union  took  place,  therefore.  The  silver  wire  was  buried  in  this 
case — a  procedure  not  to  be  advieeil. 

In  deformities  of  Ihe  diaphyseal  ends  a  wedge  must  sometimes 
be  exsected,  in  order  to  secure  perfect  apposition.  Especially  in 
deformed  union  of  the  malleoli,  causing  abduction  of  the  foot,  this 
procedure  must  be  resort- 
ed to.  Prominent  bone 
portions  which  offer  an 
obstacle  to  perfect  reposi- 
tion must  be  removed  by 
the  chisel.  Such  frag- 
ments often  cause  pres- 
sure upon  an  adjacent 
nerve,  the  relief  from 
which  may  cure  neuritis 
or  paralysis.  The  pro- 
truding portion  is  chis- 
elled olT  after  the  perios- 
teum is  carefully  lifted 
from  it.  Then  the  eoiu- 
pn'ssed  nerve  must  be 
freely  exposed  and  prop- 
erly replaced.  The  peri- 
osteum is  united  with 
■  FBioMKKTa  Cau»-  thin  catgut.  Conclusions 
upon  the  anatomical  con- 
dition of  the  compressed 
area  can  be  drawn  by  the  faradie  test,  which,  by  proving  the  in- 
tegrity of  the  nerve  below  the  injured  portion,  promises  restoration. 
In  the  course  of  time,  however,  degenerative  processes  may  be  ex- 
pected. Still,  even  nnder  such  circumstances,  restoration  is  ob- 
served after  the  relief  of  pressure. 

Pressure  may  also  be  caused  by  the  formation  of  callus  or 
fibrous  adhesions.  In  the  great  majority  of  cases  the  radial  nerve 
is  compressed.  Sometimes  the  nerve  is  found  embedded  in  a  regu- 
lar osseous  canal  or  tunnel,  in  which  case  Nature  had  adrnirably 
tried  to  create  a  special  protection  against  compression.  Tu  a  case 
of  this  kind  surgical  interference  appears  necessary  only  when 
the  nerve  is  kinked  at  its  entrance  or  exit. 


'lo,    238.— Diastasis  ( 
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Interposition  of  a  nerve  between  the  I'nds  of  the  bone  frag- 
ments is  another  cause  of  neuritis  or  parul_VBis.  Itfi  frequency 
seems  to  be  entirely  underestimated.  The  musculospiral  (radial) 
nerve,  especially,  shows  a  great  tendency  to  interposition,  which 
finds  its  explanation  in  the  spiral  track  in  which  it  winds  around 
the  bone  {compare  Figs.  143,  143.  and  238).  Similar  dispositions 
are  shown  by  the  peroneal  nerve. 

If  the  contusion  of  the  nen'e  is  not  severe,  and  the  incarcera- 
tion insignificant  at  the  time  the  fracture  is  sustained,  symptoms 
of  neuritis  or  paralysis  may  be  postponed  until  further  consolida- 
tion of  the  fragments  includes  the  nerve  in  callous  tissue. 

Nerve  interposition  may  be  suspected  whenever  there  is  intense 
pain  or  numbness  in  the  range  of  its  course.  By  pushing  the  lower 
fragments  towards  the  upper  in  a  vertical  direction  the  symptoms 
are  markedly  increased. 

In  fractures  of  the  lower  half  of  the  humerus  or  the  upper 
end  of  the  fibula  the  possibility  of  nerve  interposition  should  never 
be  lost  sight  of. 

The  Rontgen  rays  give  us  no  direct  iuformation.  Still,  if  they 
show  diastasis  of  the  fragments  within  the  area  of  the  nerves  men- 
tioned, interposition  of  some  kind  must  be  assumed.  If,  in  longi- 
tudinal displacement,  the  diastiiBis  does  not  disappear,  no  matter 
how  the  position  of  the  fragments  be  changed,  and  if  crepitus  can- 
not be  perceived  during  these  nianipnlations,  the  assumption  of 
interposition  becomes  a  certainty.  This  interposition  may  be  sim- 
ply muscular  and  no  nerve  may  be  inclosed;  but  in  the  majority 
of  cases  nerves  are  drawn  in  with  the  muscular  tissue. 

The  skiagraph  Fig.  238  illustrates  a  condition  of  thin  kind, 
which,  however,  was  not  recognised  in  its  initial  stage.  The  pa- 
tient, a  man  of  fifty  years,  sustained  a  subcutaneous  fracture  of 
the  humenis  and  a  multiple  compound  fracture  of  the  forearm  by 
extreme  violence.  Amputation  of  Ihc  forearm  had  to  be  per- 
formed, while  the  fractnre  of  the  hunienis  was  treated  by  splints. 
A  few  days  after  the  accident  intense  pain  around  the  amputation 
wound  was  complained  of,  which  radiated  upward  alongside  the 
arm.  When  the  patient  was  seen  for  the  first  time  the  thin,  irregu- 
lar, and  fibrous  cicatrix  appeared  to  be  immovable.  Manipulations 
were  painful.  This  suggested  that  there  was  pressure  of  the  nerve 
endii  rfHjuiring  secondnry  amputation.  The  bone  ends,  after  being 
trimmed,   were  covered   with   periosteum   and   a   thick    musculo- 
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cutaneous  flap.  Four  wc*c'k»?  thereafter  there  was  perfect  mobilitVj 
the  pain  around  the  stump  had  lef>sened,  but  &till  persisted  along- 
side the  arm.  From  the  diastasis  between  the  fragments  of  the 
humerus,  as  it  is  shown  by  the  skiagraph,  it  was  concluded  that 
the  sr>ur(e  of  this  pain  was  at  the  fractured  area,  pressure  being 
exercis^'d  upon  the  nuisculospiral  nerve  by  interposition.  This 
proved  to  Ik*  true  when  the  author  made  an  incision  upon  the 
fractured  area,  in  which  he  found  a  small  bone  splinter  shifted 
betwc«n  the  two  diaphyseal  fragments  and  overbridged  by  en- 
sheathing  callus.  The  front  view  of  the  skiagraph  showed  this 
spliiitiT  only  indistinctly,  hut  a  side  view  prove<l  its  existence. 
Fibres  of  the  lji('cj)s  muscle  as  well  as  a  portion  of  the  musculo- 
ppiral  nerve  were  pulled  into  this  conglomenited  area  by  the  small 
splinter.  The  splinter,  as  well  as  the  ensheathing  callus,  which 
formed  a  superficial  bridge,  was  removed,  the  muscular  fibres 
pusli(»d  backward,  and  the  nerve  dislodged  laterally.  The  frag- 
ments, after  U'ing  trimmed,  were  united  with  silver  wire.  The 
pain  decreased  considerably,  but  continued  in  a  moderate  degree 
for  three  months  thereafter. 

Another  result  of  the  intervention  of  muscle,  as  well  as  of 
nerve  tissue,  is  the  development  of  pseudo-arthrosis. 

If  the  efforts  at  reposition  of  the  fragments  fail  to  free  the 
interposed  tissues,  the  injured  area  must  be  extensively  exposed. 
The  compressed  nerve  is  then  lifted  and  displaced  laterally  from 
the  fragments,  which  are  eventually  put  in  apposition  by  wiring. 
If  the  nerve  is  lacerated,  it  must  lx»  properly  trimmed.  If  it  is 
s(»|mrated  in  its  continuity,  neurorrha])hy  must  ho  undertaken.  In 
the  latter  event,  whieh  is  rare,  the  symptoms  arc,  of  course,  well 
marked,  the  power  of  conduction  within  the  extent  of  the  nerve 
below  the  fractured  area  being  suspended. 

In  studying  the  aetiology  and  the  mechanism  of  deformed  frac- 
tures and  their  sefpiela^  the  question  is  obvious.  Wlty  not  prevent 
thrtn  at  the  start?  Since  we  can,  with  more  or  less  accuracy,  esti- 
mate the  result,  why  wait  till  the  tissues  degenerate  and  the  de- 
formity becomes  establislied  ?  Before  the  advent  of  asepsis  the 
laissez  oiler  policy  was  defended  through  the  fear  of  wound  com- 
plications, and  Ix^fore  the  Rontgen  era  the  uncertainty  of  a  de- 
tailed diagnosis  offered  a  more  or  less  justifiable  excuse.  These 
times  had  passed  even  before  the  discovery  of  the  rays,  and  later 
the  genius  of  Kocher  emphasized  the  need  of  treating  irreducible 
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fraetiires  by  parly  operation.     Helferii-ti,  McBiirney,  Bull,  Berger, 
and  Ranaohoff  followed  his  teachings.     But  they  did  it  spasmod- 
ically, without  following  a  logical  and  discriminate  manner,  while 

sl^iagrafiliy  shows  whether  a  displaced  hone  fragmcnl  can  be  rediiceil 
or  not  on  the  day  it  is  fractured.     If  reduction  under  anesthesia 
cannot   lie  accomplished,  reposition   by   opeu   exposure   must   be 
altcniptetl.     If  this  iw  omitted,  the  fragments  may  present  an  ob- 
stacle to  important  functions.     In  deformities  caused  by  diaphy- 
seal fractures  much  interference  is  but  seldom  indicated.     But  in 
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spiral-shaped  and   multiple  fractures  situated   in  the  immediate 
vicinity  of  joints,  it  i*  a  nwessity,  if  the  function  of  the  joint  is 
to  l(f  preserved. 

The  question  whether  there  should  he  an  operation  or  not  is 
lomotimes  settled  only  after  several  attempts  at  reposition,  con- 
trolled by  the  skingmpb,  have  been  made,  as  is  illustrated  hy  the 
following  case: 

A  girl,  twenty-three  years  of  age,  fell  downstairs.    The  family 
physician,  who   was  called  immefliately,   found   considerable  de- 
forniily,  wliich  he  corrected  to  a  great  extent.    There  was  an  im- 
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pression  at  firsl  that  backwnn)  ilisiocalion  lintl  taken  place,  but 
when,  aftpr  a  week,  the  SHvlling  surrounding  the  whole  elbow  did 
not  Bubnidp,  tlie  |Mitient  was  refcrn^i  lo  the  author  for  examina- 


tion. Before  resortiug  to  skiagraphy  the  author  examined  the 
swollen  area  after  the  uaual  methods  without  being  able  to  recog- 
nise any  marked  symptoms  of  fracture,  except  at  the  outer  aspect 
of  the  external  condyle.  But  the  skiagraph  revealed  the  presence 
of  the  fracture  of  the  head  of  the  radius  (Fig.  23!l),  at-sociated 
with  considerable  displacement,  infraction  of  the  external,  and 
fracture  of  ihe  internal  epicondyle.  the  latter  injuries  without 
displacement.  Since  the  author  could  locate  Ihe  displaced  radial 
fragment  so  well  by  the  rays,  ho  assumed  that  he  could  now  also 
succeed  in  reducing  it.  But  he  was  not  able  lo  palpate  it.  A 
fairly  large  number  of  physicians  tried  the  same,  hut  none  could 
feel  it.  So  the  author  marked  the  position  of  the  fragment  as 
his  anatomical  knowledge  indicated  it,  and  pressed  inward.  Now 
he  applied  a  fenestrated  plaster-of-Paris  dressing,  through  which 
he  took  the  skiagraph.  This  showed  most  impolitely  that  he  had 
not  only  failed  in  his  efforts  at  reposition,  but  had  even  made  it 
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worm'  ( Fit,'.  240).  But  wlit-n  he  trii^J  lo  ri'i]upc  it  in  llu'  cxlciidfti 
(Wiiitioti,  he  oould  press  the  fragment  nearer  to  its  nnrmal  position. 
Then  it  was  that  he  was  encouraged  to  make  a  fourth  attenapt  in 
the  same  position  of  the  arm,  and  this  time  he  snceeeded  fully,  as 
skiagraph  Fig.  241  shows.  The  result  is  a  pood  one.  Had  tho 
author  not  succeeded  in  reducing  the  fragment,  he  should  have 
exposed  it  freely  without  any  further  delay,  and  have  attempted 
to  reduce  it  unless  it  showed  so  little  cohesion  that  the  scant 
blood  supply  might  have  cut  off  nutrition,  in  which  case  he  would 
have  preferred  to  remove  it. 

Skiagraph  Fig.  241  was  taken  by  means  of  a  verj-  powerful 
hard  tube,  which  permitted  of  such  thorough  permeation  of  the 
platitcr  of  Paris  that  wherever  the  layer  of  the  drcst^ing  was  thin 
complete  translucency  was  obtained. 

Another  instance  of  conservative  advice  was  given  by  the  Ront- 
gen  rays  in  the  case  of  a  lady,  aged  thirty  years,  who  was  thrown 


against  a  stony  prominence  in  a  runaway  accident.  An  enormous 
hipmatoma  developed  in  the  region  of  the  elbow,  considerable 
a^dema  at  the  same  lime  extending  from  the  middle  of  the  humerus 
to  the  tips  of  the  fingers.    This,  of  course,  caused  marked  deform- 
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ty.    There  were  orepitnc  nnd  complete  lo**  nf  power  at  the  same^^^H 
lime.     \\Tien  the  author  paw  the  patient  in  a  couiilry  town,  far         ^M 
from  where  a  Riintgen  apparatus  eould  be  secured,  he  succeeded           H 
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iromp.ru  Fig, 331,; 

in  niakinp  tl-i-  iliagnosin  of  the  presence  of  fracMire  nf  the  olo- 
cranoii  followed  hy  oonsideralile  forward  displacement  "f  the  ulnar 
diaphypis.     The  decision  nf  the  <|U(«ti<in  whether  there  were  any 
other  bone  injuriew  whp  left  to  puhseqnent  irradiation.     After  pev- 
eral  iinMiccewfiil  ntteniptB  had  been  made  under  anresthenia  to  dis- 
entangle the  diaphyseal  fragment,  which,  in  overlapping  the  radins. 
was  caiighl  in  the  muKcuIar  tissue,  the  author  succeeded,  and  his 
iniprofisinn  was.  that  i>crfect  approximation  iHween  the  diapln'seal 
fragments  and  the  olecranon  procesc  wae  ohtained.     Tlie  nrm  had 
been  kept  in  reetangidar  position  for  nearly  three  days,  and  the 
immense  swelling  of  the  whole  limb  peenied  to  he  a  rontra-indica- 
lion  for  an  effort  to  apply  an  estensinn  splint.     After  a  week, 
when  the  patient,  who  had  sustained  various  injuries  besides  that 
of  the  elbow,  was  able  to  Iravel.  a  skiagraph  was  taken  which  re- 
vealed the  normal  direction  of  the  diaphyseal   fragments,  but  a 
diastasis  between  it  and  the  olecranon  process  (Fig.  242).    An 
effort  was  made  to  shift  the  latter  towards  the  diaphyt^is.  which, 
after  a  palpatory  examination,  seemed  to  have  been  successful.    A 
plaster-of-Paris  dressing  was  applied,  therefore,  in  the  rectangular 
position.    Irnuliiition  through  the  dressing  showed  that  llic  author 
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lad  LTrotl,  ami  tlml  the  same  amount  of  diastasis  existed  as  before. 
It  ti«i;nieil  to  him  that  the  gap  was  filled  with   museiilar  tissue, 
therefore  he  was  unable  to  palpate  the  hiatus  between  the  bono 
fnigmentB.    This  could  linppen  so  niiic-h  more  easily  since  there  was 
still  considerable  flwelling.    He  removed  the  dressing  again,  repeat- 
ing the  efforts  at  reposition  in  the  cxti'ndcd  position,  a  mann-uvro 
which  was  easier  than  a   week  hefore.     Through  the  new   plas- 
ter-of-Paris  tt^essing,  applied  in  the  extended  position,  the  irradia- 
;ion  was  again  tried,  which  proved  the  frugirtents  to  be  in  perfect 
i](position.    Anolher  skiagraph  (Fig.   2J;i).   taken   after  the  re- 
inovut   of  the  plaster,   sliowo!   idea]   union    four   weeks  after  the 
njiiry.     It  would  be  impossible,  in  fact,  to  infer  from  the  study 
of  thia  wkiagmph.  that  there  ever  had  iieen  a  fracture,  a  point  not 
to  Ix'  underestimated   from  a  medien-Iegal   point  of  view.     The 
nahility  of  finding  any  evidence  hy  palpation  and  the  perfect  func- 
tiim  ..f  the  arm  would  lead  to  d.jiibt  as  to  Ihe  serious  nature  of 
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Ihe  injury  had  not  a  skiagraph  been  taken  at  a  time  when  the 
diastasis  furnished  sueli  a  distinct  proof. 

There  are  more  instructive  points  in  this  ease.    The  succeesful 
iinal  reposition  decided  whether  suturing  of  the  olecranon  should 
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be  resorted  to  or  not.  We  liave  learned,  furlherinore,  that  the 
Riintgen  control  shows  distinctly  whether  the  dre^iing  is  better 
applied  in  the  extended  or  in  the  rectangular  position.  The  latter 
is  the  more  comfortable,  hut  it  it  does  not  permit  reduction,  while 
the  less  comfortable  position  does  afford  it,  the  point  of  comfort 
nhould  not  receive  much  attention,  at  least  not  tor  the  short  space 
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of  time  during  which  the  extended  position  would  be  indicattnl. 
If  coaptation  is  perfect,  the  position  can.  as  a  rule,  he  changed 
into  the  rectangular  after  two  or  three  weeks. 

Skiagraph  Fig.  244  may  serve  as  a  counterpart  of  this  ciise. 
It  represents  an  oblique  fracture  of  the  olecranon  by  a  fall  upon 
the  elbow. 

The  patient,  n  girl  of  twenty-three  years,  was  treated  in  the 
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extended  position  by  a  most  competent  phyuician.  Six  weeks  after 
the  injury  there  was  still  a  moderate  amount  of  swelling  in  the 
region  of  the  olecranon.  Palpation  revealed  the  presenee  of  a 
gap  and  mobility  of  the  lower  triangular  fragment.  Any  effort 
at  motion  was  accompanied  with  intense  pain.  The  skiagraph 
showing  btit  little  diastasis,  the  author  advised  iiinuobili!:ation  in 
tile  overextended  position,  expei-tiug  that  a  lute  union  would  take 
place.  But,  when  ten  weeks  after  the  injury,  union  failed  to  occur, 
although  the  extreme  extenBion  eeemed  to  have  held  the  fragments 
in  very  close  apposition,  the  author  exposed  the  fractured  area 
by  incision.  The  surfaces  of  both  fragments  were  covered  with 
fibrous  tissue  where  they  had  been  separated,  which  permitted  of 
free  motion.  By  excisiug  the  fibrous  layers  fresh  bony  surfaces 
were  obtained,  which  the  author  brought  into  close  approximation 
by  silver  wire.  No  reaction  followed,  and  the  result  was  perfect 
in  four  weeks.  The  method  by  which  the  holes  were  bored  aud  the 
wire  passed  are  shown  by  the  skiagraph. 

In  a  man  of  twenty-two  years  an  enormous  degree  of  displace- 
ment in  osleo-epiphyseal  separation  of  the  head  of  the  humerus 
was  obsene<l.  The  diaphyseal  end  was  shifted  alongside  and  in 
front  of  the  head  and  forced  between  it  and  the  skin.  The  pro- 
jecting fragment  lifled  the  skin  at  the  anterior  aspect  of  the 
shoulder.  The  actrident  happened  during  wrestling  six  weeks  be- 
fore a  skiagraph  was  taken.  Subcoracoid  dislocation  had  been 
thought  of  first ;  later  on,  symptoms  of  compression  of  the  bra- 
chial plexus  (paralysis)  had  developed.  Refracturing  under  an- 
iPsthesia  being  impossible  after  bo  long  a  time,  reposition  by  osteot- 
omy had  to  be  resorted  to.  A  longitudinal  incision,  beginning  at 
the  acromion,  was  made,  which  extended  straight  downward  to  the 
upper  third  of  the  arm.  To  this  a  transverse  incision  was  added 
at  the  upper  portion,  which  reacheil  the  inner  margin  of  the 
diaphyseal  fragment.  After  severing  the  periosteal  adhesions  with 
Ihc  bone  knife,  and  the  fragments  which  had  united  in  juxtaposi- 
tion wilh  the  chisel,  it  was  tried  to  approximate  them.  This  was 
made  possible  only  after  the  diaphyseal  end  was  shortened.  The 
head  of  the  humerus  presented  a  thin  bone  shell,  which  could  not 
be  sewed  to  the  diaphysis  in  the  usual  manner.  The  author  there- 
fore excavated  the  head  with  the  bone  spoon  still  further,  trimming 
the  diaphyseal  end  at  the  same  time  in  such  a  manner  that  it  fitted 
into  the  excavation.    \o  wiring  was  done.    The  fragment  could  be 
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kept  in  situ  by  immobilizing  Ihe  arm  in  the  elevated  p<*<iition  by 
DiPHns  of  a  humerolhoracic  plasler-of- Paris  drowsing.     Although 
Uirrc  wah  Mime  swelling,  i-onibined  with  a  relight  ok-vatinn  of  tem- 
perature, (or  the  firet  few  (tays,  the  wound  healed  by  first  intCTi- 
tion.     The  paralUie  symptoma  have  greatly  improved,  still  there 
is  some  loss  of  power. 

While,  as  referred  to  before,  articular  frsetures  often  demand 
early  operative  interference,  for  Ihe  purpo«  n[  propi-r  repoBitioii, 
fractures  ol  the  diaphyses  very  noldnm  require  liuch  proeedtires, 

lir    FlIAOMENT 

It  may  happen  in  the  multiple  (ype  ihnl  bone  s|.linler!'  lire  sn  far 
eeparaleH  from  the  fractured  an>a  tliul  tlicir  reposition  i.-;  impos- 
sible.    If  they,  as  the  Ronfgen  examination  will  deternn'ne.  are 
liable  to  offer  an  obptaele  to  the  functional  ability  of  the  limb,  they 
must  be  exposed.     If  there  is  Bufficient  periosteal  coherence  war- 
ranting proper  nutrition  of  the  fragment,  it  may  be  replaced  and 
fixed  by  wiring.    If  not,  it  had  better  be  removed. 

Fig.  24.5  illustrates  the  spiral-nhapcd  fracture  of  (he  luimeru.s 
in  a  stout  man,  aged  forty-six  years,  sustained  by  severe  violence 
four  days  before  the  skiagraph  was  taken   (patient  presented  to 
the  Now  York  State  Medical  Association.   October.   1002).     The 
slight  shortening  of  the  arm  was  explained  by  the  justapoeition  of 
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the  fraguienis,  as  is  evidont  from  the  skiapraph.  There  was  an 
enormous  swelling,  which,  in  connection  with  the  panniculus  adi- 
posus  of  the  patient,  rendered  palpation  so  inueh  more  dilTicult. 
Falso  motion,  of  course,  crepitus  also,  being  well  marked,  the 
diagnosiB  of  the  preeenee  of  a  fracture  of  the  upper  third  of  the 
humerus  could  easily  lie  made  without  the  rays.  But  the  presence 
of  a  large  isolated  bone  splinter  was  not  disclosed  before  skiagraphy 
was  resorted  to.  From  the  study  of  the  Bkiagraph  it  could  Ixt 
presumed  that  reposition  of  the  fragment,  embedded  in  an  area 
of  bloody  effusion  and  larerated  and  inflamed  tiBsues,  could  not 
be  attained  by  simple  manual  apposition.  It  was  eaev  to  persuade 
the  patient  that  tlie  operation  was  a  necessity  by  simply  showing 
him  ihe  loose  splinter  on  the  skiagraph.  On  the  sisth  day  after 
the  injury  the  author  exposed  the  fractured  area  by  an  incision 
alongside  the  outer  margin  of  the  biceps  muscle.  The  site,  as  well 
as  the  length,  of  Ihe  incision  was  determined  by  measuring  the  dis- 
tances in  the  skiagraph  and  transferring  their  relations  to  the 
patient's  arm.  The  large  splinter  proved  to  be  entirely  detached 
from  the  diaphyseal  fragments,  and  as  there  was  no  periosteal 
cohesion,  it  Beenied  (o  the  author  risky  to  leave  it,  although  there 
was  no  obstacle  to  reducing  and  fixing  it  by  wiring.  The  removal 
was  certainly  safer  and  would  not  interfere  with  the  apposition  of 
the  fragments.  After  the  portions  of  the  biceps  and  triceps  mus- 
cles, which  had  intervened,  were  disengaged  from  the  diaphyseal 
fragments,  they  were  brought  in  apposition.  No  wiring  was  done, 
.\  huniernthoracic  dressing  of  pi  aster- of- Par  is,  applied  immediately 
after  the  operation,  was  left  m  situ  for  three  weeks.  Recovery  was 
uninterrupted. 

As  another  skiagraph,  lakcn  four  months  after  the  opera- 
lion.  showc<].  union  was  faultless,  and  tho  deficiency  caused  by  the 
removal  of  the  isolati-d  fragment  was  filled  up  by  callus.  Funelional 
ability  was  perfect.  If  the  Itone  splinter  had  not  bei.'n  rpcognistil 
at  an  early  stage,  and  had  consequently  been  left,  it  would  have 
served  as  an  impediment  between  the  biceps  and  triceps  muscles, 
thereby  arresting  their  contractibility.  Thus  we  see  that  the  ques- 
tion of  shortening  in  fracture  of  the  diaphysis  of  the  humerus  is  of 
less  importance  than  that  of  the  special  deformities  whiih  may 
disturb  the  functional  ability  of  the  extremity. 

On  the  contrary,  in  fractures  of  the  femoral  diaphysis.  the  ques- 
tion of  the  shortening  is  more  important  than  that  of  the  deform- 
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ity  itself.  Uf  cuur-ie,  if  tliort  is  consideraMe  jirojection  of  the 
overlapping  fragment,  undue  pressure  upon  the  soft  tissues  may 
produce  symptoms  at  the  point  of  fracture  which  demand  interfer- 
cna'.  Bui,  as  a  rule,  it  is  tlic  shortening  which  suggests  opera- 
tive intfrferencc,  when 
the  fragments,  after  be- 
ing slip])e(]  by  each  other, 
liecome  united  in  juxta- 
position. If.  in  fraeture 
of  the  femoral  diaphysis, 
llierefore,  the  fragments 
have  only  boon  put  in  the 
proper  direelion,  without 
rcgaril  to  whether  there  is 
also  a  lateral  deviation  or 
undue  prominence  of  ono 
'■r  the  fragments,  the 
I'linclLon  of  the  leg  is,  as 
ji  rule,  hut  little  dis- 
Hirbed.  This,  in  fact,  is 
the  least  which  can  be 
expected  of  a  physician 
who  attempts  the  treat- 
ment of  fractures.  J u.\ta position  can,  therefore,  never  l»e  par- 
doned. And  this  is  nearly  the  only  condition  which  demands 
osteotomy,  and  which  cannot  be  remedied  by  any  other  procedure. 
In  juxtaposition  the  attempt  at  bloodless  refractnre  appears  to 
bo  a  most  adventurous  undertaking,  if  one  simply  looks  at  the 
skiagraph  of  a  condition  of  this  kind.  It  is  unwise  to  attempt 
it,  because  the  artificial  fracture-line  would  not  separate  the  frag- 
ments where  they  are  attached  to  each  other  by  sideward  union, 
but  would  run  through  the  fragments  in  a  transverse  direction 
(compare  Fig.  "^4(1).  And  then  extension  would  not  elongate  the 
shortened  thigh.  But  osteotomy  permits  of  separation  alongside 
the  line  of  false  union,  and  extension  will  bring  the  lower  frag- 
ment down,  provided  too  much  time  has  not  elapsed  since  the 
fracture  was  sustained. 

As  to  old  dislocations,  the  respective  chapters  are  referred  to. 
.\fter  a  few  weeks  have  elapsed  bloodless  reduction  is  rarely  pos- 
sible.    In  H   ruse  of  backward   dislocation  of  the  forearm,  which 
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on  account  of  the  enormous  swelling  around  tlit  elbow  was  taken 
for  a  fracture,  four  months  had  elapsed  after  the  injury.  Reposi- 
tion after  so  long  a  period  could  not  be  pxi>ected,  but  a  aeniilunar 
incision  should  be  made,  the  convexity  of  which  would  be  directed 
upward  around  the  olecranon,  exposing  it  as  well  as  the  radius 
and  liberating  them  by  excising  the  capsular  fragments  and  the 
dcalricial  tisBue.  Whntever  tissue  present  an  obstacle  must  either 
be  divided  or  removed.  There  is  no  need  for  resecting  any  bone 
portions. 

Fig.  24(i  illiistratus  the  femur  of  a  hoy  of  nine  years,  taken 
three  months  after  it  was  fractured.  The  union  in  juxtaposition 
explains  why  there  was  shortening  to  the  extent  of  nearly  three 
inches.  After  the  fragments  had  lieen  separated  by  the  chisel, 
forcible  extension  succeeded  in  restoring  the  limb  to  its  full  length. 


The  ends  were  trimmed  and  adjusted  by  a  thick  piece  of  silver  wire. 
Recovery  was  Uneventful,  and  the  result  perfect. 

It  is  needless  to  say  that  such  operations  are  an  absolute 
necessity,  not  so  much  because  of  the  undue  pressure  at  the  area  of 
faidty  union,  as  on  account  of  the  slmrtening,  because  such  may 
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^m         destroy  the  chaiu'eb  0/  a  suii^'&sful  laa'cr  for   the  unfortunate 

^M          patient. 

^L              Of  court*,  surh  ik'foniiitifB  should  not  occur  at  all.     It  is  the 

^K|       d«ty  "f  tin-  -ur^'l■..u  who  j^  ciillcil  to  correct  lliciii  to  utiswur  the 

Pin,  2*8,— FntrtCHE   or  Lowiu  Enu  or  IUdius   poliawed  bt  UrwAiin   Asn 

MlUEH'AHIl  Dlsri-ACEHieHT. 

(jiuslion  of  llic  cri|i|ili'il  jmlicnl  ivhv  his  limb  wa^  not   put  into 
the  proper  position  at  uiiic,  bv  ilcfendinf:  his  brother,  because  wp 
all  arc  liable  to  err.    Still  it  would  Ix-  "  a  confiumniation  devoutly 
to  be  wished  "  that  crippled  conditions  of  this  kind  should  be  due 
exclusively  to  the  disobedience  of  t!ie  patients  to  the  surgeon's 
directions, 

Figs.  3a   and   35   illustrate   similar  cases,   the  correction    of 
which    forlumitcly    coiiid    1*    done    by    simple    osteoklasis.      Fig 
247   ilhirttrates    the   case   of   a   boy   of  sixteen  years   who   sns- 
tained  an  infratroclianteric  fracture.     The  extenBlve  angulai  de- 
formity was  not  reduced.     I'nion  did  not  lake  place  because  the 
outer  margins  of  the  fragments  did  not  touch  each  other,  so  that 
a  gap  was  the  consequence.    Nature  tried  to  correct  this  condition 
by  throwing  out  a  large  amount  of  callus  at  the  adjoininjr  margins 
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of  the  iiiiKT  asp«.'t,  lut  tliia  did  Dot  suttiee.  OfiU'oklttsis  rfsiiUcil 
in  perfect  ret-overy. 

While  in  articular  fractures  reposition  is  often  a  very  difficult 
procedure  and  failure  a  njost  excusable  ocuurreuce  in  non-compli- 
L-atod  fractureB  of  the  diapliyses,  reduction,  if  attempted  with  a 
niinimum  doee  of  common  aeuse,  must  always  be  aucoecssful. 

Fifis.  248,  241',  250,  aud  251,  for  instant,  represent  \ery  cevere 
frncture-tyjHsi  in  a  man  of  thirty  years  who  had  fallen  from  a  con- 
siderable height.  Fracture  of  the  upitor  end  of  the  ulna  associated 
with  sideward  dislocation  of  the  radius  of  the  right  arm,  aud  frac- 
ture of  the  lower  end  of  the  radius  owsiwinled  with  upward  dislo- 
cation of  the  lower  frnguient,  were  sustained  (Fig.  248).  Ko  effort 
at  reduclinn  \\a>  m/idc  (ur  fi.iir  weeks.    The  iiutlior  tried  to  reduce 


the  displaced    fragment   iifler   having   it    expused,   hut    this   being 
impossible  it  was  exsected  (Fig.  249).    The  result  was  good. 

Hcposition  nf  the  displacement  of  the  elbow  {Fig.  25ii)  would 
certainly  have  been  successful  if  attempted  shortly  after  the  in- 
jury,   while    thai    of  the    radial    end    would    probably    have    bei-u 
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inipossiljlu.      But   mi   i'IT'>rt  slimili!   at   least  have  W-p.n   iimtie.      I 
iinsTiccenefiil,   it    -^IkhiIiI   liinv  bwii   rptlucpil   liy  open   incision  n 
removed. 

\Yhen  it  was  done  five  wttks  after  the  injury  ligamentouB  rem 
nants  had  to  bo  exsected  in  order  to  permit  of  downward  presaurt 
of  the  prominent  diaphmp.    M  firnt  it  was  triwi  to  reduce  the  dis 
phiceinent  in  a  Woodless  manner.     But  while  it  was  posaiblp  to  lafcr 
Hie  llu"  ailhecion«,  so  that  the  arm  could  be  brought  into  the  ree 
rangiilar  pnsition  (Fig.  251),  the  fragments  could  not  bo  approx 
imatiil.    The  ■■Ihnw  was  exposed  then  five  days  after  the  onteotom; 

Fio.  951— ELtiow  ArTKR  *w  KrronT  to  Ridvcb  thi  FaAoiraiiTfl. 

(Cumi'srd  Fi^.  33U  tad  353.) 

of  ilio  wri.-t.     AfliT  iIjo  (iljroiiN  adhocions  were  dif«ected  the  dis- 
)lficed  ulnar  diaphj-sis  could  bo  appro.xiinntcd  to  the  fragment, 
vhich  oonjiictiHl  mainly  of  the  olecranon.    The  radius  followed  its 
f.'liow  then  without  much  didiculty.     The  ulnar  fragments  were 
k.pl  together  by  a  silver-wire  suture  (Fig.  252).     The  result  was 
iiarly    perfect.     The  author  is  convinced   that   if  the   Hontgon 
method   had   been  used  early   in   this  case   the  skiagraph  would 
lavc  appealed  stronjily  to  the  nicdieal  conscience. 

Fig.  2r>3   illustrates  the  modm  operandi  in  the  osteoplaatic 
operation  of  PirogofT.     The  patient,  a  girl  of  six  years,  whose 

^ 
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skiugrnph  was  laki'ii  lliri'i.-  weeks  after  liie  tipt-ration,  sustained  a 
compound  fracture  of  tlie  foot,  a  heavy  iron  bar  having  fallen  on 
it.    Expertant  treatment  wns  resorted  to  for  two  weeks  unlil  the 
foot  liecame  black.    There  vm  a  small  area  of  vital  tissue  at  the 
heel  which  in  ronnection  with  a  fragment  of  the  ralcaiienm  (■■mid 
be  utilized  for  the  PirogolT  method.    Thus  the  shortening  of  the 
foot  was  praelicaHy  overcome.     The  author  favonrs  inserting  a 
screw  in  order  to  secure  ni>proximation,  especially  under  such  cir- 
cnnisl-anecs. 

lii  a  severe  Injury  of  this  kind  a  skiagraph  should  1*  taken  at 
once  in  onler  t"  nscertnin  the  extent  of  the  injury.     Bone-splin- 

l.C.,n,[«ce  Fig,  1251.) 

lers   miiy    be  reduii'il    if    in   coiinectiun    with    tin-   inTiostcuni.   or 
removed  If  there  is  no  more  hope  for  agglutination.     In  the  case 
tleserilicd  a  partial  resection,  performed  in  time,  and  under  tlie 
guidance  of  the  Riinlgen  rnys.  might  have  saved  the  foot. 

Fig.  254  shows  the  effect  of  a  compound  fracture  of  the  lower 
end  of  the  ulna,   which   was   prndiiccd    by    uiaciiine  force   in   an 
engini-er  of  thirty-throe  yeara.     Two  ulnar  splinters  were  shifted 
over  llie  anterior  surface  of  the  radius,  which  cause<!  a  promi- 
nence there.      On   palpation  Ibis  prominence  left   the  impression 
of  the  presence  nf  callus-formHiion  as  il  is  observed  after  badly 
united  fractures  of  the  lower  end  of  the  raJius.  this  fact  Ijeing 

_     _                    M 
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responsible   for  the  pessiiniBtic  advice  given  by  the  various  aur- 
geons   who   thoughl   the  "callus"  to  k-  ample  proof  for  their 
diagiuisis:  fracture  of  the  lower  end  of  radius  associated  with 
compound    fracture   of    the    ulna — no   nkiagruphie   corroboration 
being  sought.    The  function  of  the  hand  was  lotally  deslroyed  by 
the  defect  in  the  ulna,  and  furthermore  by  the  intervention  of  the 
two    splinters    which 

] 

servcil   a&   foreign    bod- 
ies Ix'tweeii  the  radiua 
and  the  extensors.     'J'he 
itkiiigraph  giig;;ested   to 
the     author     that     he 
should   utilize  one  i>vil 
for     Ihe     com  peiisa  lion 
of  the  other,  viz..  ilis- 
plaeing     the     sp!  inters 
and     implunting    them 
into  the  defect. 

This    was    done    by 
first    chiselling    olt    the 
smaller  of  Ihe  Iwo  frag- 
ments.     When    an    at- 
tempt was  made  lo  dis- 
idace  it  towan!  the  ul- 
nar   defect,    the    small 
jtcriosteal  bridge  yield- 
ed    so     that     nutrition 
Pcenied  to  l>e  too  nnicli 
impaired     to     warrant 
successfHl   agglutina- 
tion.     It  was  removed 

I 
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therefore.       The  larger      , 
lion e- fragment  could  be 
displaced     in     such     a 
manner    that    a    large 
periosteal  flap  reinainiKi  in 
time  the  remnant  of  Ihe  u 
was  mobilized  from  its  s> 
radial  end  and  turned  in  tt 
reaction,  and  eight  weeks  i 

Pio.  ^-Fn*(JMEHT  OF  r»i.r*nKtrM  AwrHTEr 
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Amti-tatius. 

cohesion  with  the  rudins.     At  Ihe  same 
Inar  end,  mainly  consisting  of  its  head, 
-nostosis  with  the  inner  surface  of  the 
le  longitudinal  direction.     There  was  no 
lifter  tlie  operation  skiagraphic  evidence 
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iliiil.T  liiui  cstablislied  itsplf  fiiilv 
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thinnfst  futmil,  liul  nl  llic  same  time  it  was  hM  in  xilii  U\  a  niblicr 
ilrninage-tiibo,  presided  into  tiie  interosseous  sp«<'p  and  lu-ld  by  Iwo 
narrow  slripw  of  adhesive  plaster,  after  the  principle  nS  the  an- 
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reeponeibU'  for  the  pessimiatic  advice  given  bv  the  various  sur- 
geons wlin  [iioiighl  the  "callus"  to  be  ample  jirwof  for  their 
diagnoBis:  fraLtiire  of  the  lower  end  of  radius  aBsociated  with 
compound  fracture  of  the  ulna — no  fikiagraphic  eorroboration 
bciiit;  sought.  The  function  of  tUv  liaml  wan  totally  dcMtrnyed  by 
tile  defect  in  llic  ulna,  and  furthermore  by  the  Jnten-enlion  of  the 
two  spiinlerci  w  h  i  eh 
MTVod  an  foreign  \n»\- 
icw  Itclwi-cn  the  rntliiis 
anil  tin- extensors.  The 
tkiiigrapli  i^uggesteil  to 
Ilie  author  Ihat  lie 
fhonld  utilise  one  evil 
for  tiie  eoni]K.'MiiHtion 
of  the  other,  viz..  dis- 
placing the  splinters 
and  iiriplanliii;;  iIi'Mh 
into  Ihe  ilefeet. 

This  tt-as  .lone  h.v 
(irst  chiselling  off  the 
smaller  of  the  two  frag- 
ments. When  an  at- 
tempt was  made  lo  ilis- 
]ilaee  it  toward  the  nl- 
nar  defect,  the  small 
]teriostcal  bridge  yield- 
id  so  that  nnlrition 
seemed  to  Iw  too  much 
impaired  to  warrant 
sn ceess f nl  agglutina- 
tion. It  waa  removed 
therefore.  The  larger 
f Mine- fragment  could  be 
displaced  in  such  a 
manner  that  n  large 
jteriosteal  (lap  n-maincd  in  cohesion  willi  the 
time  Iho  remnant  of  the  ulnar  end,  mainly  i 
was  mobilised  from  its  synostosis  with  the 
radial  end  and  turned  in  the  longitudinal  direction.  There  was  no 
reaction,  and  eight  weeks  after  the  operation  skiagraphie  evidence 
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ills.  At  Ihe  same 
isting  of  its  head, 
er  surface  of  the 
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showwl  that  Ihc  s|.liiiler  had  p«tab)i.ihed  itaelf  fully  in  ihe  defect 
It  had  been  fa«t.'iied  (hen?  hv  h  few  periosteal  sutures  consisting  of 

FiO     :iT4.— COMI-OIND   FUICTLRE   OF   UlNI. 

thiuncst  cttniit.  kit  at  llic  same  time  it  was  held  in  silii  hv  a  ruhl)er 
lniiniij;e-tuU',  jirwwd  into  the  interosecous  spuce  and  lii-ld  liy  two 
narrow  stripe  of  adhesive  platiter.  after  the  principle  of  the  nu- 

I'tO.  aaa—SlLLTIl-LB   Fh*UTI.IIB  OF  Tlit    Lu»B>l  ESU  OP  TUB  HiBIUI. 
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thor's  metacarpal  tlreseing,  illustrated  by  Fig.  167.     In  liarmony 
with  the  perfect  restoration  ot  the  anatomical  condition,  the  funo- 
tional  result  was  |K'rfect. 

TliL-  dL-tr,iled  .lvsiri|itioii  ul  [\u>  .a^'.  ivlii,li  must  be  regarded 

Pill.  350.-T1B1*  FRAfTimBD  nr  (ius-SHor. 

a  surgical  triutiijih  of  akiagraphy.  and  the  illustrations,  will   be 
found  ill  the  Fortschritte  der  Hdntgenstrahlen— Hninburg, 

Fig.  255  illustrates  a  nnilliple  intra -articular  fracture  of  the 
2y 
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lower  radial  end  in  a  man  of  fifty  years.  Under  the  guidance  of 
the  rays  the  author  succeeded  in  reducing  the  fragments,  which 
were  upwardly  and  sidewardly  displaced,  so  that  the  normal  wrist 
action  was  nearly  restored. 

As  to  the  principles  of  correcting  deformities  at  the  lower  end 
of  the  radius,  see  page  231. 

The  falhu  y  of  the  theory  that  the  thinness  and  the  great  force 
of  the  modern  bullet  would  cause  a  clean  canal-like  foramen  was 
proved  by  the  author  in  March,  1896,  when  the  commander  at 
Governor's  Island  was  courteous  enough  to  permit  the  following 
experiment :  A  freshly  amputated  leg  was  fired  at  from  a  distance 
of  50  yards  with  the  Knig-Jorgensen  rifle.  This  showed  the  most 
destructive  cfToct  upon  the  tibia,  as  is  evident  from  the  skiagraph 
No.  250,  taken  imnicdiatoly  afterward.  It  is  the  lateral  trans- 
mission of  the  energy  of  the  now  projectile  which  is  so  destructive, 
at  a  distance  u]>  to  350  metres,  at  least.  As  is  generally  known, 
the  size  of  the  army  bullet  was  reduced  from  0.7  to  0.3  inch,  and  its 
rapidity  increased  from  400  to  600  inches  per  second,  its  pene- 
trating force  being  about  six  times  more.  (See  the  Rontgen  Rays 
in  Surgery,  International  Medical  Magazine,  June,  1897.) 


CHAPTElt    Wll 
THE  MEUICO-LEGAL  ASPECTS  OF  THE  HONTOEN  RAYS 

E\'EN  the  most  pkilful  experts  in  fraetiires  liavi'  wabied  to  deny 
tliat  there  is  an  enormous  number  of  bone  injuries,  which,  in  for- 
mer years,  could  not  be  properly  recognised,  the  general  symptoms 
being  cither  obscure  or  veiled  by  the  swelling  of  the  surrounding 
tissues.  The  mistakes  made  in  differentiating  fractures  from  dis- 
locations, contueions,  distortions,  or  tumefactions  were  innumer- 
able; but  they  could  be  proved  as  such  only  under  extraordinary 
circumstances.  The  Rontgen  rays  have  brought  about  a  revolu- 
tion. They  show  the  conditions  as  they  are,  and  are  impolite 
enough  to  do  this  without  the  slightest  regard  for  great  authori- 
ties. No  wonder  that  such  brusque  information  was  receive<l  with 
a  feeling  of  uneasiness,  often  by  the  very  men  who  should  have 
been  but  too  glad  to  learn  of  their  diagnostic  errors  in  order  to 
correct  them.  As  is  known,  the  errors  made  in  the  interpretation 
of  skiagraphs,  of  which  so  much  was  then  heard,  supplied  a  favour- 
ite argument  in  defence  of  their  procrastination. 

We  have  learned  now  that  our  misinterpretations  were  caused 
by  inculficient  anatomical  knowledge,  as  well  as  by  technical  short- 
comings with  which  the  rays  had  nothing  to  do.  Officious  friends, 
inconsiderate  and  malicious  confreres,  and  shyster  lawyers  heralded 
and  misapplied  the  great  discovery  and  succeeded  for  a  while  in 
discrediting  it  even  among  those  members  of  the  medical  profes- 
sion who  had  bcpim  to  appreciate  its  great  value.  But  these  times 
have  passed.  The  Kontpen  rays  no  longer  need  a  gladiator  in  the 
medii'al  arena,  but  their  recognition  in  the  courts  leaves  much  t" 
be  desired. 

Since  it  is  accepted  by  the  medical  profession  that  a  plate. 
which  is  accurately  made  by  a  physician  specially  trained  in  skiag- 
raphy, and  interpreted  by  an  expert,  gives  most  valuable  informa- 
tion which  cannot  1»  obtained  otherwise,  the  court  should  regard 
it  its  duty  to  acknowledge  this  fact,  and  avail  ilself  of  it  in  the 
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interest  of  justice.  E8})ecially  the  judge  of  the  modem  era  of 
humanity  in  contrast  to  the  obsolete  representative  of  the  old 
dogma  ''Fiat  jtistiiia,  pcreat  mvndusl^'  must  see  a  valuable  ally 
in  this  most  wonderful  discovery  of  the  last  century. 

What  a  triumph  for  suffering  mankind  are  the  numerous  case» 
in  which  veteran  soldiers,  contemptuously  treated  as  malingerers 
before  the  courts,  can  now  show  their  skiagraphic  proof  of  the 
presence  of  foreign  bodies.  A  patient  whose  body  harbours  a  bul- 
let, has,  indeed,  a  very  good  reason  to  complain.  The  number  of 
patients  who  submitted  to  unnecessary  surgical  operations  because 
foreign  bodices  were  suspected,  but  not  found,  and  the  still  larger 
number  of  those  who  were  not  advised  to  submit  to  operations, 
although  they  were  needed  on  account  of  the  non-suspected  pres- 
ence of  foreign  bodies,  is  legion. 

Long  before  the  Kontgen-ray  era,  when  the  author  was  a  young 
assistant, a  woman  was  referred  to  him  for  an  ol)scure  swelling  along 
the  first  phalanx  of  the  left  index-finger.  The  anamnesis  revealed 
that  the  swelling  had  come  on  slowly  after  she  had  wounded  herself 
with  a  needle.  She  reported  that  the  needle  had  broken,  but  that 
the  fragment  was  ])ulled  out  by  herself.  There  was  but  little  pain, 
but  much  functional  disturbance.  The  impression  prevailed  that 
there  was  an  inflammatory  process  caused  by  an  infected  needle. 
Later,  when  fomentations  and  inmiohilization  were  of  no  avail, 
rheumatism,  osteitis,  and  then  tuberculosis  was  suspected,  and, 
besides  the  application  of  tincture  of  iodine,  internal  medicines 
were  administered.  Xo  improvements  Ix^ng  obtained,  all  the  text- 
books availabh»  for  information  were  studied,  but  scientific  thirst 
was  not  quenched.  1'he  old  routined  chief  whose  advice  was  then 
sought  suggested  that  an  exploratory  incision  should  be  made. 
How  great  was  the  surprise  when  a  small  needle-fragment  buried 
alongside  the  phalanx  was  found  !  The  author  has  never  forgotten 
the  feeling  of  humiliation  which  overcame  him  then  in  the  pres- 
ence of  the  ])atient.  But  he  believes  he  did  not  stand  alone  in  this 
experience.  Solamen  mtseris.  socios  hahviftse  malorum!  To-day  a 
simple  glance  with  the  fluoroscope  would  press  the  extraction  for- 
ceps into  the  hands  of  the  surgeon. 

Years  ago  the  author  demonstrated  a  man  before  the  Surgical 
Section  of  the  New  York  Academv  of  Medicine  who  carried  a  thick 
glass  splinter  underneath  his  zygoma  for  thirty-eight  years,  expe- 
riencing but  little  pain,  until,  shortly  before  Rontgen's  discovery,  a 
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swelling  below  his  eje  led  hiin  to  seek  medical  care.  The  swelling 
was  regarded  aa  a  malignant  growth.  He  lived  in  a  country  town, 
and  was  advised  to  go  to  New  York  and  have  his  superior  maxilla 
resected.  On  making  an  incision  the  author  found  the  glass  splin- 
ter, and  when  the  patient  saw  it.  he  remembered  that  when  a  boy 
he  was  wounded  in  his  fare  by  the  explosion  of  a  glass  bottle  con- 
taining gunpowder.  The  facial  wound  liad  healed  without  reac- 
tion. In  this  case  also  the  Rtintgen  rays  would  have  made  the 
nature  of  ijie  growth  clear  at  once. 

An  odd  pendant  to  the  needle  case  is  illustrated  by  the  skia- 
graph of  the  foot  of  a  dwarf  (Fig.  257)  made  two  years  ago. 
For  alwut  two  yearn  llie  hero  of  the  tragic  comedy  had  been  a 
ruund-lrip  patient  iu  most  of  the  reputed  clinics  of  New  York 
city.  He  showed  a  slifiht  swelling  al  the  outer  aspect  of  hie  foot, 
which  was  diagnosticated  as  periostitis,  osteitis,  osteoma,  osteo- 
Barconin,  beginning  tuberculosis,  rheumutiam.  arthritis,  syphilitic 
proliferation  or  exostosis,  badly  united  fracture,  etc.  raster  on 
amputation,  as  well  as  exploratory  incision,  was  advised.  After 
having  Buffered  for  more  than  two  years,  he  was  ready  now  to 
submit  to  anything  which  would  relieve  him  from  the  pain  he  suf- 
fered while  walking.  The  author  was  unable  to  make  a  diagnosis 
with  the  usual  methods,  but  the  Itontgen  rays  cleared  up  the  situ- 
ation at  once,  showing  a  needle  in  the  sole  of  his  foot.  When  the 
patient  was  informefl  of  this  fad,  he  remembered  Ihat  about  Iwo 
years  ago,  while  sleeping  on  a  lounge,  he  fell  on  the  carpeted  floor 
and  noticed  a  sharp  pain  in  his-  fool,  which  he  explained  by  the 
fall  itself.  He  had  undouhledly  fallen  on  a  needle  sticking  out  of 
the  floor,  and  by  walking  be  had  shifted  it  up  into  the  joint,  from 
which  it  was  removed  under  considerable  tcclinical  dillicullies.  It 
is  needless  to  say  that  his  "  rheumatifiin  "  disappeared  at  once. 

Much  more  serioua.  from  the  standpoint  of  humanity,  is  the 
following  ease,  reported  by  Dr.  L.  Passower.  Riga  (Aerztlichc 
Sachverstaendigen  Zeitung.  No,  15,  imil).  In  Novemlier,  1897. 
a  young  farmer,  suffering  from  a  swelling  of  his  foot,  was  ad- 
mitted to  the  surgical  division  of  the  army  hospital  of  Riga  (Rus- 
sia) for  observation.  Being  a  recruit  he  was  e.xpected  to  serve 
bis  military  term.  But  a  year  before  a  mass  weighing  3S  poutids 
had  fallen  on  bis  leg.  causing  an  injury  which  compelled  him  to 
stay  in  bed  for  three  months.  It  was  reported  that  during  that 
time  the  foot  hud  appeared  much  swollen  and  ecchymotic.     When 
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H             admitted  to  the  eervice  of  Dr.  Passower  at  the  military  hospital  he 
H             was  limping  and  complained  of  a  continuous  pain  in  his  foot. 
H                   He  waE  assigned  a  bed  among  old  EoldierB.  who  were  roqueatec 
H             to  wateh  him  closely,  as  he  was  suspected  to  be  a  malingerer 
^P              Three  days  after  admission  Dr.  I'assower  received  an  anonymous 
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Pio.  257.— Nbkhi.e  in  tub  Foot  op  k  Dviakt. 

etter,  signed  by  "  a  friend  of  the  recruit,"  whit'h  contained  th 
nformation  that  the  patient  had  produced  the  siwellinji  himself 
constricting   his   thigh  and   injecting   medicamentous   Euhstancei 
underneath  his  skin.     Dr.   Pas..ottcr  stated   tliat  he  did  not  pa> 
nuch  attention  to  this  comnniniciitinn.  Imt  deemed  it  hir'  duty  t 

J 
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order  a  still  eloeer  watch  by  adding  a  suballern  medical  olficer 
(Feldacheer)  and  a  profesBional  nurse  lo  his  outpost.  Besides 
this,  he  as  well  as  his  assistantK,  visited  the  poor  victim  repeatedly 
and  unexjieetedly  during  night  time,  but  were  never  able  to  dis- 
cover anything  wrong.  After  two  weeks  the  ipdema  had  subsided, 
but  the  tarsus  still  remained  thickened,  motion  of  the  aukk-joint 
also  remaining  painful.  Especially  pressure  on  the  scaphoid  bone 
produced  intense  pain.  As  soon  as  the  bandages  were  removed 
the  tedema  returned.  So  Dr.  Passower  came  to  the  conclusion 
that  the  patient  euSered  from  a  chronic  inflammatory  process  of 
his  tarsal  bones,  produced  bv  an  injury.  The  possibility  of  a  frac- 
ture of  one  of  the  bones  was  also  duly  considered. 

After  four  weeks'  observation  he  was  presented  to  the  medical 
board  of  the  hospital,  which  suggested  that  he  should  k'  e.vcnipt 
from  military  service  for  a  year.  It  was  expected  that  the  swelling 
would  gradually  disappear  if  the  patient  could  enjoy  rest  at  home 
and  regular  treatment.  But  the  military  commission  at  Riga  did 
not  accept  this  suggestion,  because  one  "f  its  physicians  insisted 
upon  the  theory  of  the  artificial  origin  of  the  swelling.  So  the 
unfortunate  candidate  was  sent  to  the  city  hospital  of  Riga,  where, 
after  a  second  examination,  he  was  accused  of  having  injured 
himself  by  constriction  and  puncture  in  order  to  get  rid  of  liis  niili- 
lury  obligations.  So  he  was  delivered  to  the  public  prosecutor, 
Imt  set  free  after  a  long  trial,  and  espet'ially  through  the  efforts 
of  Dr.  Passower. 

A  few  weeks  later  he  was  again  arrested  and  sentenced  to  three 
months'  solitary  imprisonment  for  self-mutilation.  Now  Dr. 
Paspower  recommended  transferring  the  criminal  to  the  clinic  of 
Prof.  W.  W.  Koch  in  Dorpat.  in  order  to  obtain  a  skiagnipb.  This 
WHS  at  last  permitted,  and  so  Professor  Koch  had  a  chance  to 
apccrfain  that  there  was  a  fracture  of  the  astragalus,  which  had 
caused  sinking  of  the  sustentaculum  of  the  astragalus.  The  pa- 
tient appealefl  to  a  higher  court,  which  dismissed  the  previous  sen- 
tence. At  the  end  of  February.  1900.  the  Government  referred 
him  back  to  the  military  hospital  in  Riga,  where  he  was  skia- 
graphcd.  (It  sceme  that  a  Riintgen  apparatus  was  not  obtained 
in  this  university  town  until  then.)  The  evidence  in  favour  of  the 
"criminal"  was  too  overwhelming,  and  so  he  was  declared  unfit 
for  niiliiary  service. 

Thus  an  honourable  man  was  virtually  imprisoned  during  a 
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period  of  three  years.  If  a  skiagraph  had  been  taken  at  the  time 
of  his  admission  to  the  military  hospital  (fully  two  years  after 
the  publication  of  Rontgen's  discovery),  the  whole  procedure  of 
ignorance  and  malicious  arrogance  would  not  have  been  set  in 
motion,  and  the  psycliical  torture  of  another  poor  individual  would 
have  Ikh'D  rendered  impossible.  In  the  face  of  the  skiagraphie 
illustration  of  the  fracture  of  tlie  most  important  bone  of  the  foot- 
skeleton,  no  judge  and  no  jury  would  have  dared  to  dispute  the 
claims  of  the  patient. 

The  counter]iart  is  represented  by  a  case  reported  several  years 
ago  (Medical  Record,  August  IT,  1901)  which  showed  how  impor- 
tant for  ])roper  interpretation  the  knowledge  of  anatomical  details 
is.  It  lias  occurred  to  t!ie  author  an  well  as  to  others  that  the  nor- 
mal OS  intermedium  cruris  (os  trigonum  tarsi)  was,  after  a  single 
exposure,  taken  for  a  fragment  severed  from  the  astragalus.  In 
the  author's  case  a  fracture  of  the  fibula  was  present,  but  the  first 
skiagraph  suggested  the  presence  of  a  tibial  fragment  also.  But 
this  was  cleaied  up  by  a  sul)sequent  exposure  in  a  different  projec- 
tion-plane, as  mentioned  previously.  As  mentioned  in  the  section 
on  the  foot  (page  170),  the  os  intermedium  cruris  is  a  typical 
part  of  the  tarsus  of  all  mammals  ( P'ig.  119). 

TIk;  practical  significance  of  this  bone  is  evident  from  a  case 
described  by  Wihuans,  of  Hamburg.  A  labourer  claimed  that  he 
was  injured  bv  an  inm  bar  on  Januarv  20,  1897,  but  was  able  to 
work  during  the  whole  day.  On  tlie  following  day  he  called  on  Dr. 
Wilmans,  com])laining  of  intense  pain  at  his  internal  malleolus. 
He  limped  and  asserted  his  inability  to  work.  Wilmans  found  a 
slight  swelling  Ik'Iow  tlie  right  internal  malleolus.  lOcehymosis  of 
the  skin  being  absent,  the  swelling  was  attributed  to  the  presence 
of  a  considerable  degree  of  talipes,  from  wliieli  the  labourer  suf- 
fered at  the  same  time.  The  leg  was  el(»vated  and  fomentations 
were  applied  for  several  days.  The  patient  still  complaining  of 
great  pain,  it  was  decided  to  transfer  him  to  a  hospital  for  obser- 
vation. When  discharged,  after  several  weeks  of  treatment,  the* 
labourer  nuide  an  effort  to  resume  work,  but  at  once  declared  that 
he  was  unable  to  keep  it  up.  He  was  therefore  admitted  to  an- 
other hospital,  where  he  repeated  this  manoeuvre  several  times 
during  a  period  of  six  months.  Finally,  he  claimed  damages  for 
having  been  crippled  by  the  injury  sustained  on  January  20,  1897; 
but  in  view  of  the  negative  objective  condition  found  by  Dr.  Wil- 
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mans,  tlic  socii'ly  dedded  not  to  grant  any  eluiin.  The  conse- 
(luent-e  was  that  the  man  was  transferre<l  to  the  surgical  division 
of  a  third  hospital  for  further  ohaervatioo.  There  he  complained 
that  he  had  continuous  pains  below  the  right  external  malleolus, 
even  while  in  the  recumbent  position.  The  pain  increastid  during 
walking  nr  sitting.  Stei)ping  on  the  right  heel  he  altio  declared 
to  be  impossible.  By  distracting  his  attention,  however,  it  was  no- 
tic«d  that  he  could  stand  well  on  his  heel,  and  he  would  doubt- 
less have  been  declared  a  malingerer  had  not  the  X-rays  come  to 
his  rescue— at  least  temporarily.  A  skiagraph  showed  a  bone- 
fragment  at  the  junction  of  the  astragalus  with  the  posterior  sur- 
face of  the  calcaneum.  On  the  strength  of  this  skiagraphic 
"proof"  Dr.  Wilmaus,  although  still  mistrusting,  was  forced  to 
modify  his  original  opinion  and  certified  that  the  patient  suffered 
from  "  fracture  of  the  astragalus,  in  conwquence  of  which  he  was 
damaged  for  life."  The  labonrer  therefore  received  an  annuity  of 
30  per  cent,  in  proportion  to  the  oslinmted  curtailing  of  his 
wages.  Hoon  afterward  ihc  lalwurer  was  seen  by  Dr.  Wilmans  car- 
rying a  heavy  load  without  any  apparenl  pain,  while  formerly  he 
hud  claimed  to  Iw  unahlc  to  walk  without  a  cane  or  cniteh.  Now 
Dr.  Wilmans  insisted  upon  a  second  irradiation,  this  time  also  skia- 
graphing  the  uninjured  left  foot.  The  skiagraph  showed  the  "bcv- 
erefl  bone- fragment."  which  had  first  been  regarded  as  a  sesamoid 
of  the  nnisculus  flexor  longus  halhu-tiis.  but  which  now  was  rei^og- 
nised  as  a  normal  os  intermedium  cruris.  The  society,  of  course, 
refur'ed  the  annuity,  and  the  German  supreme  assurance  court,  to 
which  the  man  hud  appealed,  not  only  sustained  ihe  verdict  of  the 
society,  but  also  decided  rhnt  the  labourer  must  return  the  annuity 
which  he  had  unjustifiably  enjoyed  for  eighteen  months. 

In  this  case  the  ttiinlgen  rays  were  very  near  l)e<.oming — the 
i-ontrnry  of  what  Ihey  are  esi»ectcd  to  l>c — a  protector  of  dishon- 
esty. But  the  fault  would  have  lain  with  the  insuHicient  anatom- 
ical knowledge  and  not  with  the  rays  themselves,  which  repro- 
duced Ihc  condition  exactly  as  it  was.  The  re|>etili»n  of  such 
cases,  however,  is  highly  improbable. 

A  complicated  medico-legal  question  will  arise  when  chronic 
diseases  develop  after  an  injury.  Osteitis,  arthritis  deformans, 
and  even  malignant  growths  are  not  infrequently  observed  in  this 
connection.  If  such  injuries  are  sustained  in  factories,  a  suit 
for   negligence    is   generally   brought    against    the   owner.      The 
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amount  of  damages^  of  course^  depends  largely  upon  the  duration 
of  the  healing  process  and  the  degree  of  functional  disturbance. 
This  will  vary  greatly,  as  from  a  case  of  simple  fracture,  which 
may  be  accurately  united  in  a  few  weeks,  to  an  injury  followed  by 
the  development  of  a  malignant  growth,  which  will  finally  cause 
the  death  of  the  patient. 

Fig.  '^0'),  for  instance,  illustrates  the  case  of  a  labourer  fifty 
years  old,  wlio  sustained  an  injury  of  his  elbow  eleven  years  ago 
(compare  page  201)).  He  reported  that  recovery  took  place  after 
months,  and  that  the  elbow  had  remained  stiff  ever  since.  During 
the  last  few  years  inflammatory  signs  had  manifested  themselves, 
which  were  regarded  as  rheumatic.  No  other  joints  were  involved. 
Since  then  lie  also  had  repi^ated  attacks  of  pain  in  the  elbow-joint. 

When  first  examining  the  patient  it  was  found  that  the 
elbow  was  very  much  thickened  and  fixed  in  a  sharp  angle.  Pres- 
sure below  the  external  condyle  caused  intense  pain.  Crepitus,  so 
often  found  in  old  arthritic  processes,  could  not  be  produced  in 
this  instance,  as  the  joint  permitted  no  motion  at  all.  There  were 
no  indications  of  tufjcrculosis,  syphilis,  or  gonorrhoea. 

The  skiagraph  revealed  the  presence  of  malunion  (sideways 
displacement)  of  the  coronoid  process  of  the  ulna.  This  probably 
had  given  the  first  impetus  for  the  development  of  the  arthritis 
deformans,  which  is  es])ecially  well  marked  in  the  external  con- 
dvle  of  the  humerus.  The  left  condyle  showed  synostosis  with  the 
olecranon.  Removal  of  the  projecting  fragment  by  the  chisel, 
separation  of  adhesions,  and  the  partial  resection  of  the  external 
condyle,  the  seat  of  predilection  for  the  acute  attacks,  were  advised 
as  therapeutic  means. 

It  was  promised  the  labourer,  who  sustained  his  fracture  in 
a  factory,  and  who  did  not  show  any  signs  of  ill  health  before,  that 
he  could  use  his  arm  again  a  few  weeks  after  the  accident.  After 
ten  weeks  he  was  able  to  resume  light  work ;  then  the  swelling  be- 
came gradually  worse,  and  the  diagnosis  of  arthritis  was  made. 
He  has  remained  a  cripple  ever  since,  and  his  wages  were  cut  down 
considerably.  He  might  have  claimed  damages,  but  in  view  of  the 
presence  of  arthritis  he  realized  the  difficulty  to  prove  that  there 
was  a  fracture  originally.  The  Eontgen  rays  would  have  furnished 
this  proof  for  him. 

The  development  of  malignant  growths  after  an  injury  is  illus- 
trated by  skiagraphs  No.  220  and  221,  which  show  the  faint  out- 
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lines  of  bone-shell  in  the  soft  iiiyeloBarcoiiia  of  a  woman  of  twenty- 
eight  years,  who  hat!  fallen  on  her  hand  in  dorsal  flexion  (eompare 
page  287).  The  swelling  resulting  from  it  gave  Ihe  impression  that 
a  fracture  of  the  carpal  end  of  the  radius  was  sustained.  Three 
months  after  the  injury,  when  the  author  first  saw  the  patient,  he 
noticed  h  small  deformity,  just  as  it  is  observed  in  badly  united 
fracture  of  the  carpal  end  of  the  radius;  but  the  consistency  of  the 
epiphyseal  end  was  soft.  The  skiagraph  failed  to  show  the  evidence 
of  bone  tissue,  only  one  small  remnant  being  left  at  the  outer  aspect 
of  the  radius.  Resection  was  advised :  but  before  the  patient  sub- 
mitted to  it  another  month  elapsed,  during  which  time  the  neo- 
plasm had  grown  to  twice  its  size.  The  result  was  reported  fair 
eighteen  months  after  the  operation.  But  the  chanres  for  a  per- 
manent recovery  are  poor.  (.See  The  Differentiation  between  In- 
flammatory Processes  and  Neoplasms.  Annals  of  Surgery,  Decem- 
ber, 1901.) 

It  is  not  always  possible  to  show  the  evidence  of  a  fracture  as 
long  as  twelve  years  after  its  occurrence,  as  in  the  case  of  the 
labourer  described,  in  which  the  displacement  proved  that  there 
was  fracture  of  the  coronoid  process  of  the  ulna.  The  older  the 
fracture,  the  less  the  fracture-line  will  appear.  In  case  of  the 
entire  absence  ci  displacement  it  is  only  a  very  distinct  skiagraph 
that  shows  the  line  clearly.  It  is  natural  that  in  such  cases  there 
is  no  skiagraphic  evidence  after  recovery — that  is,  from  four  to 
ten  weeks,  according  to  the  type  of  the  fracture.  Should  a  jury 
in  such  an  event  doubt  that  there  was  a  fracture,  a  skiagraph 
taken  after  such  a  period  will  show  a  negative  result,  aUliough  there 
surely  was  a  fracture.  At  one  of  his  demonstrations  the  author 
showed  a  boy  whose  fracture  of  the  femur  could  not  be  shown 
by  a  very  distinct  skiagraph  taken  two  months  after  the  injury, 
Wausc  there  was  a  faultless  union.  Had  the  thigh  not  been  skia- 
grajiheii  ^ho^tly  after  the  injury,  no  evidence  of  the  fracture  could 
have  been  obtained  subsequently. 

Fig.  HT  illustrates  the  case  of  ihe  girl  who  sustained  a  fissure 
of  the  head  of  the  radius  followed  by  considerable  functional  dis- 
turbance. Another  perfect  skiagraph,  taken  four  weeks  after  the 
accident,  showed  ideal  union,  so  that  no  Essure-line  could  be  rec- 
ognised. This  also  shows  how  quickly  the  evidence  of  the  pree- 
ence  of  a  (is«ure-line  becomes  lost  if  there  be  perfect  approximation 
(compare  page  306). 
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Thiti  experient-c  suggests  Ihal  a  mediocre  or  even  indistinpt 
plate  sliould  never  be  admitted  into  court.  It  has  repeatedly 
occurred  to  the  author  that  he  was  not  able  to  discover  a  fissure 
nr  frncture  in  a  mediocre  skiagraph,  which  appeare<l  well  marked 

in  a  fnulllcss  one.     Such  facta  explain  very  well   wJiy  sol 
geons  have  dispuleil  Ihe  reliabililj-  of  other  fellow-observers.     Dr. 
A,  for  instance,  in^islinir,  and  projierly.  upon  hi^  nwn  diagnosis, 
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while  Dr.  B,  with  his  poor  skiagraph,  ridicnies  Pr.  A's  imagina- 
tion, and  snwringly  asserts  that  he  could  find  no  fissure-line.  Of 
couriie,  Dr.  B's  opinion  is  thoroughly  honest,  but  absolutely 
erroneous,  nevcrtlielesg.  It  should  also  be  considered  that  during 
the  first  days  of  the  injury  the  presence  of  a  fissure  is  more  easily 
overlooked  than  later,  when  eal  I  us- formation  begins. 

But  that  even  in  a  fairly  good  skiagraph  a  fracture,  followed 
by  no  displacement,  can  be  overlooked,  is  illustrated  by  Fig, 
258,  which  illustrates  the  ease  of  a  bricklayer  who  sustained  a 
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fracture  of  xUv  midiUe  of  the  nuliiis  tliive  WMks  ago,  a  heavy  brick 
having  fallen  on  his  outstretched  arm.  He  had  great  pain  at  the 
peat  of  the  frarture.  his  hand  wan  slightly  swollen,  and  there  was 
disturbance  of  function.  Crepitus  could  not  Iw  elicited.  A  fluoro- 
scopic examination  made  by  the  author  db  well  a»  by  n  nunilH?r  of 
phytiiciana  revealed  nothing  abnormal.  A  fairly  good  skiagraph 
made  at  the  time  proved  negative.  Another  oue.  taken  in  Ihc 
opposite  direction,  inive  the  8nmo  result.  But  the  suspicion  that 
a  fracture  was  propent  was  no  Btroiig  thiil  a  third  exposure  waw 
made,  this  time  long  enough  to  bring  out  the  Iwne-texlurc.  Ihi'  re- 
sult of  which  WHS  the  faint  representation  of  an  oblifiue  frniture- 
line  at  the  |>oint  of  IviuhTncss.  A  fourth  skiagnipli,  liikcu  froiu 
the  exteuMor  side,  reveiik'd  the  fractn re-line  still  more  distinctly, 

When  in  Ihi.-'  ca.-e  the  author  was  at  first  unable  to  represent 
Ihc  fracture,  sonic  of  the  physicians  present  suggested  that  this 
was  a  proof  of  the  integrity  of  the  hones,  and  that  the  soft  tissues, 
perhajis  a  nerve,  were  injured.  But,  as  a  rule,  injuries  of  this 
kind  are  only  found  in  nerves,  when  there  is  a  synchronous  injury 
of  the  trauma  of  the  soft  tissues.  In  a  case  of  this  kind  n  difTer- 
cmi'  of  opinion  between  exjKrts  may  happen  in  court,  and  the 
patient  may  litronie  Ihe  victim  of  an  imperfect  technique. 

A  counterpart  to  this  caite  is  the  one  of  a  Ijoy  who  was  under 
the  author's  tR'atment  after  extirpation  of  bis  cervical  glands, 
and  who  suslnineil  a  contusion  of  the  forearm,  while  the  author 
hapjiencd  to  be  absent  from  the  city.  So  he  was  refern?<l  to  a 
brother  physician,  who  was  supjioaed  lo  be  an  expert  in  Riintgen 
science.  Itelying  entirely  upon  the  fluoroscopic  screen,  he  claimed 
to  have  seen  Ihe  fracture-line  and  declared  a  photograph  to  lie  un- 
neceesary.  A  phisler-of-l'aris  dressing,  extending  over  wrist  and 
elbow,  waa  applied  in  consequence.  A  few  days  later,  when  the 
patient  waa  referred  back  to  Ihe  author,  he  made  a  fluoroscopic 
exaniinalion  of  the  arm,  and  as  he  could  see  no  fracture-line  he 
took  a  skiagraph  through  Ihe  plasler-of- Paris  dressing.  So  evi- 
dence of  fracture  being  found,  the  pi aster-of- Paris  dressing  was 
removed,  although  Ihe  bones  presented  themselves  distinctly.  This 
third  skiagraph  proved  that  there  was  absolutely  no  fracture,  a 
fact  which  was  corroborated  by  the  perfect  function  of  the  arm. 

These  Iwo  cases  afford  further  support  for  the  demand  that 
only  faullIesK  skiagraphs  shouhl  Ix-  admitlp<l  as  evidence  in  eonrl. 

While  we  can  readily  see  that  a  skiagraph  furnishes  the  most 
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fouvinctiig  proof  of  the  extent  of  the  bone  injiiriep,  it  does  not 
show  the  injuries  of  the  soft  tissues,  at  least  not  directly.    There- 
fore a  skiagraph  alone  is  not  conclusive  for  tiie  purpnwe  of  esti- 
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mating  the  degree  of  functional  disability.  A  non-medical  skiag- 
rapher  will,  therefore,  never  be  able  to  give  expert  testimony  in 
any  case  of  injury.  If  there  is  only  one  skiagraph  taken  the  injury 
may  appear  at  its  worst,  and  vice  versa.  So  a  skiagraph  may  show 
n  considerable  degree  of  bony  deformity,  and  still  the  function 
may  be  but  little  disturbed.  Even  fair  results  show,  ospwially 
when  displacement  of  the  fragmente  or  other  unfortunate  compli- 
<-atioii8  wore  present,  no  ideal  union,  and  still  the  function  may 
be  good.  An  unscrupulous  patient,  who  secures  possession  of  a 
skiagraph  of  his  own  case,  which  shows  considerable  deformity, 
may  strongly  appeal  to  a  jury  on  the  strength  of  this  deformity. 
especially  if  he  succeeds  in  simulating  great  disturbance  of  func- 
tion. On  the  other  hand,  there  may  be  but  little  evidence  of  bone 
injury  on  the  skiagraph,  but  there  may  be  severe  impairment  of 
function  on  account  of  the  injury  of  the  soft  tissues  (circulatory, 
trophic,  or  inflammatory  disturbances),  which  can  be  produced 
only  faintly,  if  at  all.  Thus  we  Bee  that  in  a  given  case  the  skia- 
graph must  be  considered  in  connection  with  all  the  clinical  symp- 
toms, and  this  can,  of  course,  only  be  done  by  an  experienced 
medical  expert.  As  alluded  to,  a  thorough  anatomical  knowledge 
is  required.  But  it  is  also  necessary  to  know  the  different  modes 
of  delineations  and  various  projection  planes. 

The  history  revealed  that  the  patient,  a  boy  four  years  of  age, 
fell  against  an  iron  bar  while  playing.  Being  unable  to  rise  again, 
he  was  taken  up  and  carried  to  St.  Mark's  Hospital,  where,  in  the 
first  instance,  moderate  |Miin  was  noted  besides  the  functional  dis- 
turbance in  the  left  leg.  There  was  neither  any  difference  in 
level  nor  any  other  deformity,  nor  any  shortening,  nor  the  equinous 
position,  but  only  a  very  moderate  and  uniform  swelling  of  the 
leg.  Abnormal  mobility  and  crepitus  could  be  produceil  only  by 
very  rough  mnnipuhi lions. 

On  the  day  following  the  injury  two  skiagraphs  were  taken  in 
different  positions,  one  of  them  on  the  dorsal  and  the  other  in  the 
lateral  position.  The  one.  made  by  antero-posterior  irradiation. 
the  platinum  dii«k  of  the  tube  being  perpendicular  to  the  anterior 
surface  of  the  leg.  did  not  show  any  indications  of  a  fracture-line 
(see  illustration  in  New  York  Medical  Journal,  January  6,  IflOll), 
while  the  other,  obtained  by  lateral  irradiation,  shows  the  fracture 
distinctly  (Fig.  259).  A  third  exposure,  made  on  the  fifth  day 
after  the  injury,  in  antero-posterior  projection,  but  very  slightly 
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bent  laterally,  also  shows  the  fracture-line  beyond  doubt  (Fig. 
260). 

The  fracture  presented  the  typical  oblique  type  in  the  middle 
of  the  tibia  (fracture  a  la  bee  de  flute) ,  the  fraeture-line  running 
from  below  anteriorly  to  above  jwsteriorly,  and  the  upper  taper- 
ing fragment  overlapping  the  lower  end.  Xo  lateral  displace- 
ment having  l)ccn  j)rescnt,  it  will  l)e  understood  why  the  rays, 
reaching  the  long  axis  of  the  tibia  in  a  perpendicular  direction, 
did  not  show  the  fracture-line.  A  very  slight  change  in  the  posi- 
tion, where  the  inclination  towards  the  fibular  direction  amounte<l 
to  less  than  a  millimetre,  brought  out  the  fracture  distinctly.  If 
this  skiagraph,  however,  is  not  studied  very  carefully,  the  transpar- 
ency of  the  thinnest  portion  of  the  fragment  might  create  the 
erroneous  im])ression  that  the  lower  portion  overhung  the  upper 
one. 

Xow,  if,  as  is  usually  done,  a  skiagraph  had  IxH^n  taken  in  the 
antero-])osterior  dinvtion  (mly.  and  if  the  manipulations  made 
during  the  first  examination  had  l)een  carriinl  out  as  gently  as 
they  ])ro])erly  should  1ms  the  fracture  might  have  been  overlooked 
entirely.  And  if,  in  view  of  the  local  pain  and  tenderness,  the 
swelling  and  the  functional  disturbance,  the  possibility  of  a  frac- 
ture had  been  seriously  considered,  the  first  skiagraph  might  have 
silenced  the  uncasv  conscience. 

This  experience  also  teaches  the  necessity  of  always  taking  at 
least  two  skiagraphs  in  different  ])ositions  in  all  cases  of  sus- 
pected fracture. 

If  this  case  were  brought  In'fore  a  jury,  an  expert  might  there, 
on  the  strength  of  the  first  skiagraj)h  taken  in  the  antero-j)osterior 
projection,  have  testified,  in  good  faith,  that  there  was  no  fracture. 
With  the  diaj)hragm,  however,  even  in  this  position,  at  least  a  faint 
indication  of  the  fracture-line  is  shown. 

In  a  case  of  osteo-epi])hyseal  separation  of  the  radius  in  a  lad 
of  sixteen  years,  who  had  fallen  from  a  stone  staircase,  the  first 
skiagraph  gave  the  impression  of  normal,  non-ossified  epiphyseal 
ends.  A  second  skiagraj)h,  taken  with  the  ulnar  margin  of  the 
hand  slightly  lifted,  showed  the  presence  of  the  fracture-line  be- 
yond doubt,  while  the  third  skiagraph,  taken  in  the  lateral  position, 
markedly  illustrated  the  displacement  of  the  fragments.  (Com- 
pare Fig.  102.) 

These  cases  are  another  proof  of  the  absolute  need,  as  stated 


sary  tf>  make  a  pkiufjraph  of  ihe  healthy  joint  at  the  opposite  side 
flt  llie  same  time,  in  the  same  position,  anrl  in  the  same  projection. 
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Sometimes  it  is  also  advisable  to  compare  a  normal  skeleton  with 
a  skiagraph,  since  some  pathological  conditions  like  rachitis, 
syphilis,  etc.,  influence  the  outlines  of  the  bones  and  may  deceiv- 
ingly Ih»  supposed  to  represent  a  portion  of  an  injury.  The  fact 
that  in  children  the  ej)ij)hyscal  tissues  arc  not  sufficiently  ossifiwl 
to  produce  a  shadow  on  the  plate  has  caused  many  but  unjustifi- 
ble  errors  at  the  early  Kcintgen  era. 

In  many  fractures  the  destruction  was  so  extensive  that  a  good 
result  could  not  he  expected  under  any  circumstances.  Then 
the  patient  may  he  tempted  not  only  to  claim  damages  from  his 
emjdoyer,  hut  also  from  his  ]ihysician.  In  such  a  case,  a  skia- 
graj)h  taken  as  early  after  the  accident  as  possible  will  be  the  l)est 
protection  for  the  j)hysician.  It  would  be  a  document  showing 
that  the  ])hysi(ian  knew  well  the  serious  nature  of  the  injury. 
The  skiagraph  Fig.  t>()l,  for  instance,  illustrates  a  multiple  frac- 
ture of  the  elhow.  Splinters  of  hone  are  scattered,  and  are  shown 
emlKHldcd  in  the  soft  tissues.  None  but  a  fool  would,  on  the 
strength  of  this  skiagraph,  have  ex]x»cted  the  surgeon  to  restore 
the  lower  end  of  the  humerus,  which  was  almost  completely  shat- 
tered, to  a  normal  condition.  Or  if  a  deformitv  is  caused  bv  ex- 
cessive  callus-formation,  the  skiagraph  will  be  the  surgeon's  advo- 
cate. Jn  one  case  considerable  deformity  of  the  wrist  was  present, 
which  caused  disturbance*  of  function.  The  skiagra])h  showed  the 
fragments  in  splendid  apposition,  proving  that  the  deformity  was 
produced  by  excessive  callus-formation,  for  which,  of  course, 
nobody  can  Ik»  made  responsible.  The  patient  who  accused  his 
physician  of  malpractice  could,  when  he  saw  the  skiagraph.  Ik* 
easily  convinced  by  the  author  that  he  had  done  great  injustice  to 
his  physician. 

In  the  case  of  the  girl,  illustrated  by  Figs.  23J),  240,  and  241.  a 
diagnosis  without  the  Rcintgen  rays  was  sini])ly  impossible, and  with- 
out the  diagnosis  the  patient  would  surely  have  been  crij)]>led.  It 
was  not  until  weeks  had  pas.sed  and  the  swelling  had  subsided  that 
the  author  was  able  to  grasp  the  radial  fragment,  which  is  of  such 
great  importance  in  view  of  its  joint  surface.  Would  the  court 
have  the  right  to  censure  the  physician  if  he  had  not  advised  skiag- 
raphy? If  litigation  ensued,  would  the  other  party  have  had  the 
right  from  the  beginning  to  insist  that  a  skiagraph  be  taken? 
And  if  we  had  not  succeeded  in  reducing  the  fragment,  would  we 
have  been  criticised? 
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A  (k'liciitr  inwiii'O-k'^fil  (iiii-fition  is:  What  attiiR'ti  tlic  idi-nlily 
of  the  patient  who  is  akiagraphod?  Is  it  puffieient  that  he  signs 
his  mime  on  the  envelope  of  the  plate  willi  u  pencil  containing  im- 
|icrnicnlilesulistiinccs,Po  that  his  signature  is  photogruphwl  together 
u'iih  thi'  linili.  or  iw  it  necessary  to  have  a  witncj^s  present,  or  lK»th? 

This  brings  ui.  in  touch  with  another  question,  which  is  n  burn- 
ing one  in  the  full  sense  of  the  won! :  Is  the  phvsiciiin  responsible 
for  an  injury  burn,  caused  by  the  peculiar  influence  of  the  rays. 
if  they  lire  nsi'd  for  diagnoslic  jmrposes?  As  ilescribeil  in  the  fol- 
lowing chapter,  il  sccnis  IJint  in  some  individuals  a  susceplibility 


exists  which  can  be  coin[)iire<i  with  the  so-called  iodoform  iiliosyn- 
crasy.  This  su.^eoptibility  rannot  be  recognise*!  except  after  the 
hnrn  has  esiabli^hctl  ilself.  when,  in  other  words.  Il  will  W  loo 
late  for  prophylaxis.  All  we  know  is  that  blonde  individuals  ore 
more  Muscepliblc  than  others.  There  are  no  nicnnf  at  all  which 
protect  the  Iwdy  from  this  except  by  a  hasty  examination.  Since 
the  lime  of  exposure  has.  thanks  to  our  iniprovctl  apparatus',  lK«n 
considerably  diminished,  the  danger  of  burning  the  patient  during 
a  thorough  diagnostic  exposure  is  extrcmi'ly  snuill. 

.\s  Ihc  Hiinlgen  rays  have  nls*i  shown  lhera|ieutic  properties, 
this  question  has  reached  a  new  phase.  In  order  to  exert  a  curative 
indnciU'C  frequent  and  powerful  exposures  are  required,  and  consc- 
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quently  the  piitient  must,  in  the  end,  risk  burning,  as  described  in 
Chapter  XVJII.  In  some  instances,  a  protection  can,  especially 
in  non-malignant  skin  diseases,  be  obtained  by  lead  masks.  But  if 
malignant  growths  like  cancer  or  sarcoma  are  treated,  too  much 
irradiation  can  hardly  be  done.  In  view  of  the  fact  that  the  cancer 
cells  are  not  confined  to  the  growth  itself,  but  are  also  found  in 
the  adjacent  tissues,  it  is  necessary  to  irradiate  as  large  an  area 
as  possible.  Where  ulcerations  already  exist,  as  often  happens 
in  carcinoma,  and  where  new  ulcerations  as  well  as  inflammatory 
processes  may  originate  every  day,  an  unscrupulous  patient  may 
claim  that  they  were  caused  by  the  injudicious  use  of  the  rays. 
Can  a  j)hysieian  jirotect  himself  against  such  allegations  by  simply 
stating  that  the  risks  of  the  Rontgen-ray  therapy  were  explained 
to  him?  or  are  further  ceremonies  required?  Numerous  medico- 
legal questions  have  come  u])  with  this  wonderful  discovery,  which 
have  not  vet  been  satisfactorilv  answered. 

In  severe  cases  of  dermatitis,  especially  if  there  are  necrotic 
areas,  it  appears  to  be  natural  that  the  patient  is  only  too  much 
inclined  to  blame  his  examiner.  Whether  the  operator  was  negli- 
gent or  not  seems  to  be  immaterial  to  the  great  majority  of  the  in- 
jured ;  all  they  see  are  the  sad  consequences.  In  the  court  cases  in 
which  the  author  was  called  up  as  an  expert,  he  was  shocked  by 
the  unjust  if,  indeed,  he  may  not  say  the  felonious  attitude  of  the 
plaintiffs.  Although  with  our  present  means  it  should  not  appear 
very  ditlicult  to  settle  the  question  whether  the  physician  has  com- 
mitted any  negligence  or  whether  he  or  his  patient  is  the  victim 
of  unfortunate  circumstances,  there  is  hardly  any  subject  in  the 
wide  field  of  medical  jurisprudence  where  the  juries,  judges,  and 
experts  disagrw  as  much  as  in  this.  The  decisions  of  the  courts  in 
this  country  as  well  as  in  Germany,  England,  France,  and  the 
Netherlands  illustrate  a  most  de])lorable  state  of  affairs  in  this 
matter.  French  courts  have  excelled  in  decisions  against  physi- 
cians, especially  in  all  cases  where  the  corpus  delicti  had  consisted 
in  injury  to  the  complexion  of  the  fair  sex. 

Some  time  ago  in  New  York  State  a  suit  was  dismissed  which 
had  been  brought  against  a  dentist  of  good  repute  who  had  sus- 
pected the  neuralgia  of  his  patient,  a  young  lady,  to  be  caused  by  a 
foreign  body  in  her  jaw.  The  dentist  very  properly  recommended 
that  a  Rontgen-ray  photograph  should  be  taken  in  order  to  verify 
his  suspicion.    At  that  time  very  few  physicians  were  familiar  with 
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the  tecliiiic  of  tile  ntw  niethoH.  wherefore  an  electrician  was  vee- 
ommendLHl  who  had  the  reputation  then  of  being  an  "  X-ray 
specialist."  The  R'SuU  after  rejieatcd  expnaures  was  an  extensive 
burn  of  the  third  degrw  around  tlie  ncek  of  the  patient.  The 
patient  claimed  that  "  a  million  volts  of  electricity  were  used." 
undoubtedly  a  somewhat  exceesive  voltage,  and  one  which  should 
justify  the  large  amount  of  damages  demanded.  The  court  upheld 
the  defendant's  contention,  that  the  patient  had  voluntarily  sub- 
mitted to  the  Rontgen  ray  exposures  upon  the  advice  of  the  dentist, 
and  as  he  had  not  administered  the  treatment,  he  was  not  liable. 
The  dentist,  in  fact,  would  deserve  high  praise  in  seeking  the  best 
information  for  the  cause  of  this  [Mtient's  ailment.  The  question 
of  the  responsibility  of  the  electrician  is  still  left  open. 

In  this  country  several  cases  are  on  record  in  which  burns 
were  caused  by  searching  for  renal  stones,  the  examination  being 
done  by  experienced  physicians.  Only  in  one  case,  as  far  as  the 
author  knows,  the  patient  commenced  suit  against  one  of  the 
bc'st  experts  in  Itiintgengraphy.  Tlie  suit  was  dismissed  hy  the 
judge. 

The  suit  against  Professor  HofTa,  of  Berlin,  the  famous  ortho- 
pedist, became  widely  known,  not  only  because  of  the  prominence 
of  the  defendant,  but  more  so  for  the  complicated  etiology  of  the 
injury.  The  patient  suffered  from  ankylosis  of  his  hip,  presum- 
ably after  coxitis,  for  which  ho  was  treated  by  the  Riintgen  rays 
under  the  supervision  of  an  "  X-ray  specialist."  Altogether  he 
was  exposed  3G  times.  No  change  for  the  better  taking  place  the 
patient  consulted  Professor  Hoffa,  who  advised  a  diagnostic  ex- 
posure in  order  to  ascertain  th<>  condition  of  the  hip-joint-  The 
distance  of  the  tube  from  the  abdominal  integument  was  30  cm., 
the  length  of  exposure  25  minutes.  Ten  days  later  extensive  der- 
matitis set  in,  which  induced  the  patient  to  bring  charges  of  crim- 
inal negligence  in  the  treatment.  Professor  Hoffa,  in  defense, 
claimed  that  the  exposure  was  made  according  to  the  principles 
adopted  by  the  medical  profession,  and  that  furthermore  the  sen- 
sitiveness of  the  skin  was  incrcaiied  by  the  previous  irradiations. 
The  district  attorney,  after  having  called  upon  an  expert,  who  sus- 
tained Professor  Hoffa,  dismissed  the  claim. 

Xowadays,  by  our  greatly  improved  means,  Hoffa  would  not 
have  bunied  his  patient,  even  in  spite  of  the  pn.-ceding  irritation, 
because  he  would  not  have  exposed  for  25  minutes.    It  is  only  a 


358  THE    KONTGEN    HAYS 

few  months  ago  that  the  author  had  an  opportunity  to  sec  Pro- 
fessor Hoffa  take  a  beautiful  Rontgen  plate  of  a  hip  in  three  min- 
utes. 

We  may  safely  expect  that  damage  suits  for  Kiintgen-ray  burns, 
caused  during  diagnostic  exposures,  will  become  very  infre(]uent. 
But  with  the  employment  of  the  Kontgen  rays  for  therapeutic  pur- 
poses this  questicm  of  injuries  has  entered  into  a  new  phase.  Burns 
have  now  become  a  rather  common  accident.  In  several  instances 
suits  were  l)rought  against  physicians,  especially  on  the  ground 
that  they  did  not  use  the  necessary  means  of  protection.  In  most 
of  these  instances  the  severe  character  of  the  diseases  demanded  a 
severe  treatment,  so  that  burning  had  to  be  risked.  This  fact  alone 
is  sulhcient  proof  of  the  i)erfidious  nature  of  the  suits.  In  cases 
where  onlv  cosmetic  considerations  are  concerned,  such  riskv 
therapy  is  unnecessary  of  course,  the  diseased  area  alone  requiring 
irradiation,  and  the  healthy  vicinity  demanding  protection.  If  in 
cases  of  this  kind  the  patient  is  promised  that  no  burning  could 
take  place,  he  feels  justified  to  find  fault  with  his  physician  when 
the  ])romise  is  not  fulfilled,  when,  in  other  words,  dermatitis,  fol- 
lowed by  ugly  cicatrization,  is  exchanged  for  a  few  superfluous 
hairs. 

An  illustration  of  the  deplorable  consef|Ucnces  of  omission  is 
the  suit  brought  against  a  prominent  physician  in  Germany,  who 
treated  a  lady  for  hyj)ertrichosis  of  the  chin  for  several  months. 
After  re])eated  reactions  of  a  slight  nature  were  ohserved,  the  face 
showed  signs  of  dermatitis  of  the  second  degree  while  the  anterior 
aspect  of  the  chest  developed  a  burn  of  the  third.  After  five  months 
cicatrization  had  taken  ])lace  in  the  face.  But  tlie  cliest  still 
showed  a  large  ulceration.  At  that  time  tlie  patient  ])rought 
charges  against  the  physician  for  criminal  negligence. 

The  court  called  upon  various  experts.  One  was  tlui  ofiicial 
Court  ])hvsician,'*  who  admitted  that  he  (li<l  not  understand  anv- 
thing  of  the  Kontgen  rays,  but,  strange  to  say,  gave  his  official 
opinion  nevertheless. 

I^esides  this  the  expert  testimony  of  the  "  (iovernmental  medi- 
cal board  of  the  province  "  was  obtained.  None  of  these  testimonies 
was  favorable  for  the  defendant.  The  third  was  that  of  the  "  Hoyal 
medical  deputation  "  of  Berlin,  which  was  in  favor  of  the  de- 
fendant. The  jdaintilT  recovered  judgment  to  the  amount  of  $T5. 
The  points  of  the  complaint  were,  first,  the  insulhcient  informa- 
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tion  nf  tlie  patieut  in  regard  to  tlie  possible  consequent-L's  of  tlic 
treatment;  secontl,  the  insufficient  protection  of  those  areas  which 
did  not  require  irradiation;  third,  the  eontiniiation  of  the  treat- 
ment aftLT  redness  had  appeared. 

The  court  disreganlw!  the  first  two  points  hut  suetainod  the 
third,  viz.,  negligence.  This  judgment  is  based  on  an  error.  If  the 
court  had  held  that  the  chest  should  have  l)een  protected  it  might 
liavo  lieen  more  correct,  but  it  could  not  have  found  fault  with  the 
continuation  of  the  treatment  after  slight  reaction  had  shown 
itself. 

How  far  the  beneficial  influence  of  inflammation  produced  by 
the  Riintgen  rays  goes  is  also  illustrated  by  Figs.  Sfifi,  2(>8,  271 
and  274. 

As  to  the  etiology  of  Rontgen-ray  derniHtitis.  its  courw  arnl  si<r- 
nifieanco,  the  reader  is  referred  to  the  following  chaptiTs.  The 
proper  means  of  protection  are  also  diseuHsed  there. 

In  the  meanwhile  another  miraculous  phenomenon  niakc^  itf 
appearance  on  the  medical  horizon.  Little  as  wc  know  nf  ihe 
practical  utilization  of  radium,  yet  it  marks  a  new  era  in  electrical 
science.  Its  influence  upon  diseased  tissue  ie  undisputed,  and  con- 
se(|ucntly  wc  shall  soon  hear  of  accidents  caused  by  its  therapeutic 
ui^e.     (Furlher  piirticulars  are  found  in  f'hiiptcr  XX.) 


SECTION   III 

EFFECTS  OF  THE  RONTQEN  RAYS 


CHAPTER    XVIII 
liOXTGEN  THERAPY 

Physiological. — Soon  after  the  discovery  of  the  rays  it  was 
found  that  they  had  a  marked  influence  on  the  protoplasm  of  the 
irradiated  cell.  Especially  the  peculiar  changes  which  manifested 
themselves  in  the  skin  of  ])ersons  who  were  exposed  to  the  rays  for  a 
long  period,  called  attention  to  this  fact,  which  suggested  that  they 
were  due  to  a  specific  influence.  To  define  their  influence  the 
various  phenomena  emanating  from  the  tube  must  be  known.  In 
the  first  place,  it  must  be  considered  that  there  are  different  kinds 
of  rays  generated  in  the  vacuum  as  well  as  at  the  surface  of  the  tube 
— namely,  Rontgen,  cathode,  ultra-violet  rays,  and  those  of  an  un- 
known character.  There  are  also  spark  and  brush  discharges, 
and  electric  and  electrodynamic  waves. 

The  heat  and  ozone  which  are  produced  at  the  same  time 
apparently  do  not  participate  in  that  specific  influence.  The  ultra- 
violet rays  cannot  be  of  any  practical  importance,  since  they  are 
absorbed  by  the  glass  of  the  tubal  wall,  after  being  generated  in 
the  vacuum. 

The  cathode  ravs  show  similar  conditions,  inasmuch  as  they 
permeate  thin  layers  of  aluminum  only  and  are  extensively  ab- 
sorbed by  glass. 

Therapeutic  Effects. — The  fact  that  the  wall  of  the  tube  becomes 
blackened  after  long  use  gave  the  impetus  to  the  theory  of  the 
direct  bombardment  with  particles  from  the  electrodes.  But  it  has 
neither  been  proved  that  they  ever  passed  the  tube,  nor  has  the 
microscopical  examination  of  the  injured  integumental  area  shown 
any  evidence  of  the  presence  of  such  elements. 
860 
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Direct  electric  diachurgee  uiuse  an  inHueiice  on  the  skin  simi- 
lar lo  that  jirodueed  by  the  Rontgen  ra.vK.  An  exposure  to  the 
brugh  discharge  of  a  generator  capable  of  n  spark  length  of  two 
inches  may  cause  a  burn.  But  that  electricity  alone  could  not 
cause  that  specific  influence  which  is  observed  after  irradiation 
with  the  Rontgen  rays,  hardly  needs  further  discussion  nowadays. 

It  is,  however,  only  partially  explained  in  what  manner  this 
specific  influence  eserte  itself.  Analogous  to  the  integumental 
changes  produced  by  sunlight,  heat,  caustics,  and  acids,  it  is  largely 
dependent  upon  the  strength  and  the  amount  of  the  Rontgen  rays. 
The  tissues  are  influenced  differently  by  different  rays,  just  aa  the 
photographic  plate  is  impressed  differently  by  various  kinds  of 
light.  The  sensitized  coating  of  ii  photographic  plate  not  only 
reacts  the  more  intensely  the  stronger  and  longer  it  is  exposed  to 
the  light,  but  it  also  shows  different  impressions,  according  to  the 
different  refrangibility  of  the  rays.  Thus  the  solar  spectrum,  even 
in  long  exposure,  scarcely  affects  that  portion  of  the  plate  where 
red  is  projected,  while  the  blue  and  violet  light  leave  inlense 
impressions.  Green  and  yellow  light  produce  stronger  impres- 
sions than  the  red.  The  more  refrangible  the  rays  are,  the  more 
they  are  absorbed  by  the  bromide  of  silver  of  the  photographic 
plate. 

No  doubt  there  is  some  chemical  action  which  causes  metabolic 
disturbances.  It  seems  most  plausible  tliat  the  Rontgen  rays  in- 
duce fluorescence  in  those  cells  which  possess  fluorescent  proper- 
ties, whereby  chemical  changes  take  place.  The  glue-producing 
tissues,  of  course,  would  be  pre-eminently  concerned,  and  the  rela- 
tionship to  the  gelatine  of  the  bromide  of  silver  is  obvious.  It  is 
a  characteristic  feature  of  the  Rontgen  rays  that  their  effects  do 
not  show  before  a  long  period  of  inculiation.  This  stage,  which 
may  be  properly  called  the  latent,  lasts  between  ten  to  twenty 
days.  The  nature  of  this  reaction,  generally  called  Rontgen-light 
dermatitis,  will  be  descTibed  in  the  following  chapter.  The  gen- 
eral symptoms  reported  of  some  patients  as  the  consequences  of 
moderate  irradiation  resemble  those  of  sunstroke,  the  predominat- 
ing sign  Iteing  dizziness. 

The  prolonged  influence  of  the  Rontgen  rays  surely  pro- 
duces a  more  or  less  intense  hypertemia  in  any  |»art  of  the  human 
body.  In  exp<Timents  of  long  duration,  conducted  by  relia- 
ab!e  investigators,  not  only  hyperiemia  and  swelling  of  the  con- 
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junctiva%  but  also  relinitis  and  contraction  of  the  pupils  have 
been  observed.  Thus  we  can  readily  understand  that  hyperaemia 
takes  place  in  internal  organs,  if  the  powerful  influence  lasts  long 
enough. 

Segny  and  Qucnnisct  observed  intense  and  irregular  palpita- 
tions of  their  heart  when  irradiating  themselves  for  a  greater 
length  of  time.  Destot  found  that  when  he  irradiated  his  own 
hand  for  an  hour  by  a  static  machine,  the  tubal  wall  being  two 
inches  distant  from  the  skin,  tlie  pulse  became  fuller  after  ten 
minutes.  But  there  was  no  change  in  the  number.  The  examina- 
tion was  done  by  a  ^larcy  sj)hygmograph. 

If  a  coil  was  used  under  the  same  conditions,  the  pulse  showed 
a  greater  tension  at  first,  which  then  disapiKjared  gradually; 
finallv  arrhvtlimia  was  observed. 

Attempts  have  been  made  to  ap])roach  this  important  question 
by  exj)erimeiit  on  the  h>wer  animals.  Thus  Tarkhanoff  ((iazetta 
degli  Ospedali,  March  4  J HDT)  observed  that  irradiation  of  the  cere- 
bral hemisplicres  of  the  frog  iidiibits  reflex  movements.  The  col- 
our of  the  batrachian  integument  aj)peared  nmch  darker  when 
the  frogs  returned  to  their  moist  element  after  being  irradiated. 
Riviere's  experiments  on  the  hearts  of  frogs  revealed  no  influence 
upon  their  rhythm  after  long  exposure.  After  prolonged  irradia- 
tion, frogs,  mice,  guinea-])igs,  rabbits,  and  birds,  died,  mostly  with 
paralytic  sym])toms. 

How  far  the  eve  is  influenced  bv  the  ravs  is  not  vet  definitely 
settled.  Amonir  2i)\  blind  children  De  (Virmelles  found  that 
nine  of  them  felt  a  marked  perception  of  the  rays.  The  ex]>eTi- 
ments  of  (ialli,  Fuchs,  and  Kreidl  ])oint  to  indifTerenee  of  the 
retina.  But  Wild  reports  a  case  of  panophthalmitis  after  excessive 
irradiation  which  required  enucleation  of  the  eyeball.  The  ante- 
rior media  show  decided  reaction.  Photophobia  is  not  infrequently 
observ<^d  after  irradiation  of  the  face.  After  long  seances  the 
author,  with  very  few  exceptions,  always  noticed  a  burning  sensa- 
tion of  his  evelids. 

Chalupecky,  after  irradiating  the  eye  of  a  rabbit  for  twenty- 
four  hours,  found  d(»j)ilation,  conjunctivitis,  and  infiltration  of 
the  cornea,  followed  later  by  the  f<^rmation  of  pseudomembranes. 

That  the  Rontgen  rays  exert  a  powerful  influence  upon  the  ac- 
tion of  the  skin,  upon  metabolism,  and  the  temperature  of  the 
blood  has  been  demonstrated  bv  Tx?cercle.     In  one  of  the  author's 
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f\ppri mollis  inaiK-  i»n  dugs,  uliipma  of  lliu  aroH.  wliii'li  was 
irnuliiitcd  for  tliret'  liours,  devolopwi  as  early  as  the  fiflh  ilay. 
Tlic  hair  bulbs  showci!  no  atropby.  but  the  opidonnis  anil  tht? 
t^kin  fdllii'ltw  wori;  (li*stToyod.  Microscopk'al  examinatioiiw  iif  an 
I'xtiscd  pietp  of  integiimcut  shnwcd  the  usual  Bigns  of  iDflanima- 
tion. 

The  author's  oxperinicnts  on  niico  (see  Medical  Record.  June 
18,  1902)  showed  that  dopilation  iwgau  ou  the  fifth  day  on  an 
averrge,  where  irradiation  waa  done  three  hours  a  day.  The  first 
symptoms  showed  at  the  forehead.  During  the  time  of  observa- 
tion the  animals  exhibited  no  disturbing  symptoms — only  one 
among  nine  died  after  being  exposed  to  the  Riintgen  light  for 
twenty-three  hours.  This  mouse  was  irradiated  one-half  hour 
daily  for  one  week,  one  hour  daily  for  one  week,  one  hour  daily 
for  a  second  week,  and  two  hours  daily  for  the  third  week.  Depila- 
tion  took  place  over  Ilie  dorsum  then.  Soft  tubes  had  U'en  used 
for  this  case  e-xclusively.  The  autopsy  ehowe<l  slight  eongestion 
of  the  vist'era.  Mieroscopical  examination  revealed  the  general 
Mgns  of  inflammatory  changes.  In  two  of  the  animals  which  wore 
treated  in  the  same  manner,  but  in  which  high-vacuum  tubes  were 
used,  the  integumcntal  changes  were  slight,  but  the  viscera,  espe- 
cially the  intestines,  were  much  more  hypenemic.  This  would  also 
be  in  favour  of  the  assumplion  that  the  soft  tulies  affect  the  integu- 
ment more  intenacly  than  the  viwera.  while  the  hard  ones  affect 
the  skin  to  u  slight  degree  only,  but  by  their  greater  power  of 
penetration  still  exert  their  cfTects  on  the  vimvra.  Intense  iradia- 
tion  showctl  marked  reaction  at  the  opposite  side  of  the  body 
(abdomen,  for  instance,  when  the  dorsum  was  exposed).  The 
signs  of  reaction  at  Ihe  opposite  side  appeared  a  week  later,  on  an 
average,  than  those  of  |1ie  area  directly  exposeii.  In  men,  visible 
effeets  on  the  opposite  side  have  not  been  observed. 

The  microscopical  examination  of  extiriiBled  tissues,  when 
irradiated  after  excision,  was  always  negative.  An  extirpated  tes- 
ticle of  an  aninuil,  for  instance,  showed  the  same  structure  after 
prolongef!  irradiation  as  the  other,  which  was  not  exposed. 

So  much  for  observed  facts.  The  question  how  these  inflamma- 
tory processes  are  originaled  cannot  be  easily  answered,  because  it 
touches  not  only  physics  and  chemistry,  but  also  presents  physiolog- 
ical, pathological,  and  even  bacteriological  factors.  It  seems,  how- 
ever, thai  it  can  be  answered  best  on  the  basis  of  clinical  observa- 
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tion.  While  experiment  on  the  lower  animals  is  extreniely  useful 
for  comparison,  thereby  suggesting  new  ways  for  investigation  on 
the  human  body,  it  cannot  be  conclusive  for  the  pathology  of  man. 
The  thick  hairy  coat  of  the  animal  reacts  to  burns  in  a  way  differ- 
ent from  that  of  the  human  integument.  The  same  must  be  con- 
sidered in  connection  with  the  effects  of  the  Rontgen  rays  upon  the 
skin.  It  will  therefore  be  more  proper  to  compare  our  knowledge 
of  the  conditions  produced  by  ordinary  burns  of  the  human  skin 
with  those  caused  by  the  Rontgen  rays.  In  both  a  disturbance  of 
nutrition  in  tlio  walls  of  the  blood-vessels  and  its  consequences 
become  at  once  ap})arent.  By  considering,  for  instance,  the  conse- 
quences of  a  sini])le  burn  of  the  second  degree,  it  will  be  found 
that  the  destruction  of  the  red  blood-corpuscles,  described  by 
Fraenkel,  Ix'sser,  Pavlovsky,  Ponfick,  and  Wertheim,  is  of  no  sig- 
nificance even  in  extensive  burns  of  this  kind.  According  to 
Hoppe-Seyler,  even  in  fatal  burns  of  the  second  degree  the  maxi- 
mum of  the  destroyed  blood-corpuscU*s  did  not  amount  to  more 
than  2.4  per  cent.  The  products  of  tissue  change,  resulting  from 
the  pathological  disintegration  of  the  tissues,  are  much  more  detri- 
mental. They  originate,  according  to  Fraenkel,  in  the  same  man- 
ner as  they  do  in  the  digestion  of  albumin.  The  albumin  is  split, 
absorbs  water,  and  is  finfllly  transformed  into  albumose  and  pep- 
tones. Krehl  and  ^lathews  examined  these  disintegration  products 
of  albumin  within  the  human  bodv.  From  the  results  of  their 
investigation  we  may  conclude  tlint  in  burns  of  the  second  degree 
there  is,  besides  destruction  of  the  red  blood-corpuscles,  disintegra- 
tion of  albumin.  The  consequence  of  this  bitter  ami  most  impor- 
tant change  is  the  formation  of  exudates,  which  produce  albumoses 
during  the  process  of  absorption.  And  albumose.  not  hamg  a 
product  fit  for  assimilation,  is  eliminated  from  the  organism  by 
the  wav  of  the  kidnevs. 

The  greater  or  lesser  severity  of  the  clinical  sym])toms  seems 
to  be  dependent  upon  the  various  degrees  of  toxicity  of  these 
substances.  In  this  wav  the  fatal  outcome  of  extensive  burns  of 
the  second  degree  is  also  explained.  In  addition,  the  large  loss  of 
fluid  (blood  plasma)  must  l)e  considered,  which  is  also  the  larger 
the  more  widelv  the  burned  surface  extends.  Thi»  waste  of  fluid 
causes  a  loss  of  the  natural  resistance  in  the  organism,  so  that 
these  toxic  products  find  a  much  more  favourable  soil. 

In  burns  of  the  second  degree  the  destruction  of  the  red  blood- 
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corpuscles  if  of  imidi  groaler  importance,  since  the  eliiiiinatiou  of 
a  large  quantity  of  them  has  effects  similar  to  those  of  carbonic- 
acid  poisoninp.  To  this  is  added  the  result  of  absorption  of  the 
products  of  the  disintegralctl  tinsue  (toxieraia). 

The  diffi'renee  Iwtween  an  ordinary  burn  and  the  changes  of 
tissue  caused  by  Roiilgen  light  consiflts,  as  has  been  alluded  to 
aliove,  in  the  slow  development  of  the  process.  The  peculiar  chem- 
ical influence  of  the  Rontgen  light  on  the  tissueB  is  exerted  in  such 
a  manner  that  the  nutrition  of  the  cells  is  impaired.  ]t  is  only 
when  this  impairment  has  reached  a  greater  degree  that  the  signs 
described  above  manifest  themselves.  And  these  signs  arc  again 
influenced  by  the  strength  and  the  amount  of  the  Riintgen  light. 
A  greater  or  lesser  degree  of  predisposition  is  also  of  significance. 
Effluvium  capilloruin  is  explained  by  inflammatory  processes  in  the 
matrix  cells. 

That  tlie  Riintgen  rays  postiess  bacieriridal  properties  cannot  [>*; 
doubted  any  longer,  although  the  various  reports  on  this  subject 
differ  widely.  The  antibacterial  effect  of  sunlight  is  an  illustra- 
tive analogy.  "  Where  the  sunlight  has  no  access,  the  physician 
will  soon  apjiear."  is  an  old  and  significant  Italian  proverb,  In 
harmony  with  this  consideration,  derived  from  the  observation  of 
the  development  of  tuberculosis,  is  the  fact  that  cultures  of  the 
tubercle  bacillus  die  after  exposure  to  sunlight  for  three  hours. 
When  we  consider  the  great  similarity  between  the  effect  of  sunlight 
and  tliat  of  the  Rontgen  rays,  tJie  bactericidal  property  of  the  lat- 
ter appears  to  Iw  evident.  And  in  fact  the  experiments  of  l^ortet, 
Genoud,  Fiorentini  and  Luraschi,  Frantzius,  Miihsam.  Rietler  and 
lloUknecht  not  only  showed  that  the  rays  exert  a  direct  liacteriodal 
influence  on  the  euituree,  hut  also  arrest  further  development  "f 
bacterial  infection.  That  it  is  not  the  electricity,  but  a  specific 
agent  of  its  own  which  is  res}>onsible  for  the  antibacterial  influ- 
ence nf  the  rays,  is  evident  from  the  fact  that  the  growth  of  the 
samp  cultures  was  not  impairecl  if  any  other  electric  means  were 
used. 

Rieder  used  a  Voltohm  tube  and  an  induction-coil  with  a  spark 
length  of  ten  inches,  permitting  of  3,000  interruptions  per  min- 
ute. He  placed  the  cultures  in  Petri  dishes  at  a  distance  of  three 
inches  from  the  target.  They  were  protected  by  a  perforated  sheet 
of  lead.  It  is  evident  that  if  irradiation  took  place  through  the 
hole  made  in  the  centre  and  covered  with  black  paper  which  was 
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not  })urineable  by  daylight,  the  pure  eiTeet  of  the  Rontgen  light 
oouhl  be  studied,  while  if  the  opening  was  left  free,  the  influence 
of  daylight  would  have  come  into  consideration.  In  most  cases, 
however,  the  result  was  the  same,  whether  daylight  had  had  access 
or  not. 

Lortet  and  (Jenoud,  after  inoculating  animals  with  the  bacillus 
of  tuberculosis,  irradiated  some  of  them  daily  for  a  period  of  seven 
weeks.  Xone  of  the  irradiated  animals  showed  any  signs  of  infec- 
tion, while  the  non-irradiated  ones  developed  abscesses  and  showed 
rapid  emaciation.  Fiorcntini  and  Luraschi  found  that  irradiation 
influenced  the  infected  tissues  considerably,  thus  corroborating  the 
observation  of  Lortet  and  Oenoud.  ^liihsam,  who  inoculated 
guinea-pigs,  found  that  general  tuberculosis  was  not  influenced  by 
the  rays,  but  that  the  local  process  was  either  inhibited  or  dimin- 
ished. 

As  this  most  important  question  stands  at  the  present  time,  it 
seems  that  a  powerful  effect  on  the  bacillus  tuberculosis  is  not 
exerted  by  the  rays,  at  least  not  sufficiently  powerful  as  to  be 
utilized  in  practice.  That  an  influence  exists  can  hardly  be 
doubted,  and  to  the  author  this  seems  to  be  less  of  a  bactericidal 
than  of  an  inflammatory  nature.  It  is  alwavs  well  to  remember 
that  in  tuberculosis  not  only  the  bacillus,  but  also  that  product  of 
metamorphosis,  which  we  know  as  the  tuberculous  nodule,  is  to  be 
considered.  Artificial  hy})cra'mia,  as  has  been  shown  by  Roki- 
tansky,  may  also  arrest  the  development  of  tuberculosis.  If  it  is 
appreciated  that  tuberculosis  is  still  the  most  im])ortant  of  all 
diseases,  it  appears  to  be  well  worth  whil(»  to  investigate  this  prov- 
ince still  more  thoroughly. 

Potato-cultures  of  the  Bdcilhis  prndif/io.'iii.^  exposed  bv  von 
Wolfenden  and  Ross  in  test-tubes  (Lancet.  1S9S,  |).  IT.'i-?)  showed 
stimulation  of  their  growth  after  an  hour's  irradiation.  Their 
inductive  coil  had  a  spark  length  of  18  inches,  their  voltage 
amounted  to  0,  and  the  amperage  to  about  10. 

It  seems  tbat  the  glass  of  the  test-tubes  offered  an  obstacle 
to  the  permeation  by  the  rays. 

Cultures  of  the  Staphj/Joroccus  pjfogptirs  mirrns  on  gelatin, 
when  exposed  for  an  hour,  showed  diminishing  of  their  gro\^i:hs 
under  the  hole  in  the  centre.  The  same  result  was  obtained  in  cul- 
tures of  the  Bnn'lhis  roll  cow  mum's.  The  vibrio  of  cholera  placed 
on  agar  responded   very   readily  after  an   exposure  of   forty-flve 
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minutes  only.  In  fiict.  ilie  whole  srea  correspiiii<iinR  to  the  open- 
ing in  the  (.-entre  wag  practically  free  from  any  colonies. 

T}io  name  result  was  obtained  in  npar-culliiro  nf  the  Typhoid 
bnrillus,  while  hlood-sermn  [■uUiiivp  nt  Iho  I\Irhs-Lnrfflrr  barillua 
requiiTil  hmger  irradiation  until  their  fiirtlier  dprelopment  was 
arrested. 

From  these  observations  it  may  he  learned  that  eepccially  the 
staphyloeofCHB,  BaeillUR  eoli  eoinniunis,  vibrio  of  cholera,  and  the 
Typhoid  bacillus  were  destroyed  if  grown  in  gelatin,  agar,  or 
blood-serum.  It  wonid  be  a  eonaummation  devoutly  to  be  wished 
if  these  bacteria  eoiild  also  lie  reached  by  the  rays  when  develop- 
ing inside  of  tlie  living  body.  Hut  our  present  n)eans  do  not  per- 
mit an  elTect  so  powerful  that  the  developing  proeess  of  bacteria 
in  viro  would  be  inhibited. 

It  seems  that  the  various  renetions  shown  by  the  various  bac- 
terial tvpes  are  in  proportion  to  the  different  qualities  of  their 
pl..ma; 

The  great  technical  difficulties  connected  with  the  study  of  the 
details  of  intercellular  life  naturally  suggested  approaching  some 
of  these  problems  by  exjtfrinients  on  the  lower  animals,  like  the 
protozoa,  which  permit  of  n  closer  study  of  their  protoplasma. 
Schaudinn  (Pflucger's  Archiv  fiir  (lie  gesammte  Physiologie,  Band 
lx:(vii),  for  instance,  found  that  among  the  protozoa,  Lnbifrinthvia 
ilacryocffxtin  CifuH:  showed  no  changes  at  all.  The  plasma  of 
these  tyjM'S  is  viscid  and  inert.  It  is  indifferent  to  all  kinds  of 
irrilntion.  while  the  livelv  .Xinivba  princeps  (Kbrhg.).  the  liiiuid 
plasma  of  which  contains  large  quantities  of  water,  shows  coneid* 
erable  change,  and  dies  after  l>cing  irradiated  for  ten  hours.  All 
kiritls  of  infusoria  )>en.*b  iiftcr  lieinp  irradialed  for  six  hours. 

Maldiney  and  Thouvenin  found  that  the  seeds  of  the  morning- 
glory  (Coniolniluf  arvfnsis)  and  of  the  watercress  (Kepidium 
satifum)  showed  the  signs  of  sprouting  much  more  rapidly  when 
they  were  irmdiated  for  an  hour. 

All  their  experiment.-  point  to  the  fact  that  the  rays,  if  used 
nio<lerutely,  have  an  exciting  and  invigorating  elToet  upon  the  or- 
ganism, while  when  Uised  excessively  are  apt  to  exert  a  destructive 
or  paralyzing  iiilluence.  This  is  in  entire  accord  with  clinical 
observation. 
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liuXTCKN-WAV    DKRMATITIS 
Tlie  pathologiciil  fliiiiif-cr  (>r  tlie  skin,  called  Honlgen-ray  tier- 
inatilis  and  geiiLTally  known  fl"  X-rny  hiiniii.  resomble  those  in 
ordinary  burns.    Jiist  as  in  nrdinnrv  burns,  tbo*e  differont  degrees 
slionld  l>e  distiupiiisliL-d. 

The  first  licgree  is  tharact prized  by  thi;  nyniptiims  of  hyper- 

a>min.    Epideniiia  and  eutia  are  infiltrated  and  the  temperature. is 

somewhat  hinher.     Kxtoliation  takes  place  in  small  ecjileB.     The 

nio^t  prnniuinied  Mdijeclive  syni]»tom  is  a  tormenting  ituhing  in 

(he    skin.      l-Muvium    capil- 

^^^^^^^^^■^^^^^^^1  IIS  a  pro- 

^^^^^^^^^^^r      ^^^^^H  signs 

^^^^      fc^  ^^H  llie    integument,    belongs    in 

^P  ■  llie  same  category.       It  seems 

H  ^       ■  that    tiicre    if    a    regressive 

^B      ^L^  ^^.      ^m       I  metnmorpliiisis   (atrophy)  of 

^ft      ^^^^4I^^H        I  '''*^     differential     elements — 

^^^^^^^^^1  ""^^^     I  Most   cases 

^B^^^^^^^^^BM^^^^   M  dermatitis  belong  to 

Fiu.  ytfJ-RoNTUBN  i,,..,n    ii.uN  ..,   nu,      Hiis  Category. 

SttTOMD  nm.nr.r  The   first  symptom   used 

to  lie  the  tiirfjeseenee  of  the 
skin,  whith  may  appear  as  early  as  three  days  after  the  exposure. 
In  the  majority  of  cases  the  unmistakable  signs  do  not  show  be- 
fore the  tenth  day. 

The  main  feature  of  the  Becniid  degree  consiats  in  the  forma- 
tion of  blisters,  the  clear  or  yellowish  contents  of  which  lift  the 
corneal  from  the  mucous  stratum  of  the  rete  Malpighi  (Fig.  2G2). 
The  inflammatory  signs  are  well  pronounced,  the  tension  is  con- 
siderable, and  the  pain  is  intense.  After  the  removal  of  the  blis- 
ters, the  corium  is  exposed  as  a  red  and  sore  surface  (bullona 
form  of  Riintpen-ray  dermatitis).  The  excoriated  surface  shows 
a  yellowish-red  appearance.  Some  cases  look  like  having  been  var- 
nished. In  the  further  course  some  portions  show  a  fibrinous 
cover  like  croup-membrancB,  which  adhere  tightly.  The  abundant 
secretion  from  the  coarse  granulations  is  of  a  sero-purulent  char- 
acter. 
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The  third  and  griiveiit  degree  is  characterized  by  the  eBcharotic 
destruction  of  the  irradiated  tissues.  They  show  the  signs  of  dry 
gangrene,  and  their  appearance  is  brownish  hlaclt.  TJiere  ure  in- 
tense infJammatory  signs  and  the  temperature  rises  accordingly. 
The  patient  suffers  conafderahly.  If  the  necrotic  area  exfoliates 
by  a  slow  suppurating  process,  or  if  it,  as  it  should  properly  be, 
is  removed  by  tlie  surgeon,  a  granulating  ulcer  remains,  the  cica- 
trization of  which  may  take  months  (necrotic  form  of  Rontgen- 
ray  dermatitis)   (Fig.  293). 

Then  the  integument  becomes  hypercmic,  erythema  of  a  light 
red  apponrauce  develops  and  changt-s  like  pignicntnlion  set  in. 
If  the  irradiation  is  discontinues!  in  this  stage,  these  signs,  espe- 
cially erythema  and  pigmentation,  disappear  in  two  or  three  days. 
The  integumental  turgescence  lasts  aomewhaf  longer.  After  depila- 
tion  the  first  signs  of  the  recurrence  of  the  hair  show  in  five  to  nine 
weeks.  After  a  few  weeks  there  is  complete  recovery,  though 
sometimes  slight  pigmentation  nf  the  inlegiiment  remains. 

If  the  irradiation  is  continued  the  skin  may  become  burned 
and  scaly;  or  the  bull.uis  tyi>p  of  the  Rontgcn-ligJit  dermatitis  sets 
in.  In  this  form  intense  reaction  takes  place  after  an  incubation 
of  about  two  weeks.  This  is  of  a  subjective  as  well  as  of  an 
objective  character,  and  lasts  about  as  long  as  the  period  of  incuba- 
tion did.  Then  cicatrization  follnws.  If  the  area  of  irradia- 
tion was  covered  with  hairs,  depilation  takes  place.  The  process 
of  regeneration  of  hair  is  slow,  and  pigmentation  and  teleangiec- 
tasis nearly  always  remain. 

The  necrotic  state  of  the  Rontgen-ray  dermatitis  develops  a  few 
days  later  than  the  bullous  form  as  a  rule,  and  requires  months 
for  its  cure.  This  type  reminds  one  of  the  stationary  form  of 
gangrene,  which  is  knowni  as  "glacier-gangrene"  in  Europe.  The 
antediluvian  face  of  the  old  ins]>octor  of  the  ice-grotto  at  the 
Kiger  glacier  in  Switzerland,  well  known  to  many  medical  tourists, 
affords  a  real  study  of  this  interesting  tissue  change. 

There  is  a  type  of  chronic  Riintgen-light  dermatitis  which  is 
espi'ciiilly  found  among  physicians  who  devote  a  great  deal  of 
time  to  irradiulion.  Pig.  20,1  ^hows  the  wrinkled,  shrivelled. 
vulnerable,  and  partially  cracked  terra-cotta  hand  of  a  physician, 
who  bail  dime  daily  skiagmphic  work  since  the  early  Riintgen  era. 
It  represents  the  dorsal  surface,  which  he  turns  against  the  Riint- 
gen tube  in  order  to  ascertain,  hy  the  study  nf  Ihe  bones  of  his  own 
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hand,  what  degree  of  translutency  exiets.  The  lip  of  the  fourth 
finger  was  the  most  exposed  target,  which  finds  its  conspicuous 
expression  in  the  black  colourization  of  the  nail  and  the  onychia. 
Nest  to  it  the  little  finger  suffered  most,  which  is  illustrated  hy 
the  deep  black  of  its  nail.  The  nail  of  the  middle  finger  is  less 
blackened,  and  the  index  t^till  less,  while  that  of  the  thumb,  which 
is  held  h^idewardly,  is  fairly 
normal. 

The  hands  of  Rontgo- 
aclive  physicians  show 
tlic  integument  wrinkled 
and  shrivelled;  the  nails 
horny  and  erackcd,  and  the 
I'halanges  thickened,  so 
lliat  Ihcrc  is  tension  dur- 
ing movement.  The  elae- 
tirity  is  lessened  and  the 
K-nsibility  increased.  Kf- 
ini  capillorum  is  an 
invariable  accompaniment. 
In  some  cases  the  forma- 
tion of  warts  and  rliagades 
is  observed.  Undoubtodly 
llicre  IN  a  cumulative  in- 
llucnce. 

Experience  has  taught 
us  that  in  all  eases  of 
Rontgen-light  dermatitis, 
other  circnrastanees  being  equnl,  long  exposures  had  taken  place; 
and  it  is  therefore  obvious  that  short  exposures  are  the  Ijost  safe- 
guard against  injury.  But  then  the  question  is:  Shall  we  reach 
the  desired  result,  whether  for  diagnosis  or  therapy,  by  a  short 
exposure?     If  not,  what  kind  of  prophylaxis  must  be  used? 

In  order  to  appreciate  this  important  point  thoroughly  we 
must  also  consider  some  contributing  factors — viz.,  the  construc- 
tion of  the  tube,  the  jienetration  power  of  its  light,  the  distance 
from  the  irradiated  body,  the  position  of  the  object,  the  number 
of  interruptions,  and  the  size  of  the  secondary. 

Whether  an  accumulator,  a  static  machine,  or  a  coil  be  used 
seems  to  be  irrelevant.    But,  as  mentioned  in  the  Hutbor's  previous 
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publications  on  tbie  subject,  we  have  to  reckon  with  Rontgen  light 
Buseeptibility,  existing  in  winie  individuals,  just  as  much  as  we 
have  to  do  with  iodoform  idiouyncrasy.  The  iiuthori  statistics  at 
the  German  Poliklinik  of  New  York,  which  are  based  upon  twenty 
years  of  continuous  observation,  show  that  about  even-  fiftieth 
individual  becomes  affected  with  dermatitis  when  treated  with  iodo- 
fovm.  Since  such  idiosyncrasy  cannot  be  diagnoeticated  before  the 
dermatitis  makea  its  appearance,  we  shall  never  be  able  to  prevent 
it.  But  what  we  can  do  is  to  recognise  it  in  its  early  stage,  and 
if  this  is  done,  further  spreading  can  be  arrested  by  simply  dis- 
carding its  further  use. 

There  are,  however,  two  points  of  difference  between  the  iodo- 
form and  the  Kimtgen-iight  susceptibility.  In  the  first  place,  a 
non-susceptible  patient  will  not  show  any  signs  of  iodoform  derma- 
titis, no  matter  how  long  he  may  iodoformize  himself,  while  there 
is  no  individual  who  would  not  be  burned  by  the  Rontgen  light 
if  its  influence  is  kept  up  long  enough.  And,  secondly,  the  Hiint- 
gen  dermatitis  will  not  slop  as  soon  as  further  irradiation  is  dis- 
continued. The  peculiar  fealuri'S  of  the  Rontgen  rays  not  to  show 
the  injurious  effects  as  a  rule  before  the  tenth,  sometimes  not 
before  the  twentieth  day  after  the  first  eximsure.  stands  in  the  way 
of  an  early  and  rational  prophylactic  therapy.  The  only  method 
by  which  we  may  so  far  detennine  whether  n  susceptibility  exists 
or  not  is  by  tentative  exposures.  So  it  may  sometimes  be  a  chain 
of  little  causes,  long  exposures,  short  distances,  powerful  apparatus, 
condition  of  patient,  and  weather,  which  in  their  entirety  may  be 
the  stimulus  for  the  reaction.  Besidi*  this  suw'cptibilily,  which  is 
born  with  the  individual,  and  is  to  be  regarded  as  an  inipoiiderabili' 
um,  temporary  susceptibility  exists,  which  may  be  attributed  to 
temporary  bodily  conditions,  to  pathological  changes,  or  to  climatic 
influences.  The  author  has  repeatedly  called  attention  to  his  ob- 
servation that  when  suffering  from  a  slight  Rtintgen -light  derma- 
titis himself  he  could  note  a  marked  increase  of  the  symptoms 
during  sultry  weather.  The  patients  treated  on  such  days  had  a 
similar  experience. 

lie  does  not,  however,  believe  that  the  question  of  susceptibility 
requires  much  consideration,  as  far  as  exposures  for  diagnostic 
purposes  are  concerned,  since,  with  our  present  methods,  the  length 
of  time  needed  is  very  much  shorter.  Even  if  repeated  exposures 
have  to  be  taken  the  author  has,  so  far,  not  seen  a  Routgen-light 
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dermatitis  before  the  fifth  repetition,  the  intervals  having  been 
from  two  to  three  days.  And  these  cases  were  slight,  the  first  or 
second  degree.  Still,  as  already  said,  with  our  present  apparatus, 
a  certain  length  of  exposure  invariably  causes  burning,  whether 
the  individual  be  susceptible  or  not.  If  long  exposures  are  re- 
sponsible in  nearly  all  cases  of  Rrmtgen-light  dermatitis,  we  shall 
naturally  try  to  shorten  them,  as  emphasized  above.  This  we  can 
do  only  to  a  certain  extent,  if  we  are  seeking  full  and  distinct 
diagnostic  information.  Unfortunately,  the  best  skiagraphs  are 
obtained  by  long  exposures,  made  with  tubes  of  low  vacuum.  This, 
in  addition,  recpiiros  the  use  of  a  strong  current.  So,  in  order  to 
get  out  the  structural  details,  three  irritating  factors  unite  their 
influence,  the  long  ex})osure,  the  soft  tulx?,  and  the  intense  current. 
A  tube  with  a  high  vacuum  requires  only  a  short  exposure,  but  the 
details  of  the  skiagraph  are  by  no  means  brought  out  as  well.  So, 
theoretically,  if  the  cpu^tion  of  dermatitis  did  not  exist,  we  would, 
as  a  rule,  combine  very  low  vacua,  very  long  exposures,  and -cur- 
rents of  high   intensity. 

Fortunately,  the  longest  exposure  (the  pelvis)  does  not  now, 
with  the  aid  of  the  Wehnelt  interrupter,  re(piire  more  than  four 
to  five  minutes'  exposure,  and  this  will  1m?  tolerated  even  by  a  sus- 
ceptible individual.  So,  practically,  we  do  not  need  to  fear  much 
in  our  diagnostic  efforts,  and  if  we  could  make  the  rays  still 
more  powerful,  in  order  to  get  more  differentiation,  we  would  not 
hesitate  to  do  it. 

But  when  repeated  exposurc»s  of  ten  minutes  time  are  neces- 
sary, the  question  of  susceptibility,  as  well  as  of  ordinary  cumula- 
tive irritation,  should  be  considered,  and  therefore  the  intervals 
between  the  exposures  should  Ix^  made  long — a  week  on  an  average. 

None  of  the  severe  disturbances,  howi^ver,  reported  in  literature 
were  due  to  short  ex])osures,  most  of  them  being  observed  in 
professional  electricians.  A  tul)e-maker  in  a  Hamburg  laboratory, 
for  instance,  by  testing  the  tubes  with  his  own  hiinds,  sustained  a 
burn  of  the  third  degree,  the  treatment  of  which  was  apparently 
neglected.  Over  the  basis  of  the  deep  ulccTation  an  e})ithelioma 
formed  and  metastasis  in  the  glands  developed,  so  that  disarticu- 
lation in  the  shoulder-joint  had  to  l)e  undertaken. 

Lloyd  (Medical  Record,  April  4,  1903,  p.  554)  reported  the 
case  of  a  tube-maker  in  Edison's  laboratorv  who  had  received 
verv  severe  burns  on  his  hands  and  head.     Finallv  he  lost  all  the 
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fikin  of  his  hands.  He  was  Ekin-(;raftc(i  in  two  or  three  Iiospilals, 
and  finally  returned  tu  New  York  with  an  epithelioma  developed 
on  the  Kiintgen-ray  bum  of  the  right  hand.  This  epilhelimna 
grew  rapidly  while  he  was  under  Kiintgen-ray  treatment,  and 
linaily  amputation  had  to  be  performed.  By  tlie  courtesy  of  Mr, 
Thomas  A.  Edison  the  author  leiinied  that  tlie  other  arm  of  his  un- 
fortunntt.'  assistant  l>egaii  to  show  mic-h  aggravated  pathological 
changes  that  its  amputation  has  also  heeomo  necessary. 

Tuttle  (ibulcm)  referred  to  ii  man  wliose  thigh  he  Iiad  to 
amputate  because  of  the  result  of  nn  X-ray  burn.  A  careful  patho- 
logical and  microscopical  study  of  the  X-ray  burn  as  well  as  of 
the  parts  around  it  had  been  made  by  Willinin  Viseman,  whose 
conclusion  was  that  it  was  the  result  of  the  production  of  an 
endarteritis  and  a  ))criarteritis. 

As  far  as  the  author  could  nsi-crtain.  extremely  long  exposures 
had  preceded  the  injury.  The  |)alhologicaI  changes  in  the  tissues 
were  studied  by  I'nna,  tiilchrist.  Kicnboeck.  Darier,  JutasMV, 
Kibl)c.  (isseniann.  Silmlz,  Dudin,  and  the  author.  I'nna  found  a 
slight  increase  of  the  nuclei  in  the  [uipillary  body  as  well  as  around 
the  blood-vessels.  At  the  same  lime  there  was  more  pigment  in 
the  upjxir  tuycr  of  the  cutis. 

Kibbe  found  dilatation  of  the  blood-vessels  and  rich  cellular 
proliferation. 

liilchrist  noticed  abundant  brown  pigment  in  the  inueous 
strnluni,  and  dilated  vesjscls  in  the  eorium,  while  the  corneal  struc- 
ture was  thickened. 

Darier  observed  enlargement  of  the  reticular  cells,  thickening 
of  the  epidermis  and  atrophy  of  the  hair  and  its  follicles,  and  of 
the  glands. 

Examination  of  burned  tissue  made  by  the  author  (see  The 
Pathology  of  the  Tissue  Change  caus«]  by  the  Uontgcn  Hays,  etc. 
Transactions  of  the  Medical  Society  of  the  State  of  New  York, 
January  28,  infl2)  showeil  a  large  amount  of  dense  connective 
tissue  and  marked  vascularity.  The  cpilhelial  cells  of  the  skin 
were  diminished  in  size.  The  tunica  iiitima  of  the  small  blood- 
vessels was  thickeneil,  their  calibre  thus  becoming  narrower.  The 
muscularis  and  adventitia  appeared  to  \»  affected  in  the  same 
manner.  The  muscularis  may  thus  Ijecome  atrophic.  All  this 
points  to  a  process  of  eonstrietinn  of  the  vessels.  Some  of  the 
areas  show  still  greater  dcpencration.  the  tunica;  of  the  small  ves- 
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tela  being  conTertcd  into  a  colloid  mass  and  the  intima  bciug  ^M 
ntirely  severed  from  the  muscuUris.                                                        H 

In  the  case  of  Tuttle,  described  above,  endarteritis  was  ob-  H 
lerved,  which  had  extended  nearly  four  inches  underneath  the  H 
urned  area.                                                                                                            ^M 

The  hair  extracted  after  prolonged  irradiation  is  found  to  have       H 

ost  its  structure.     It  ends  in  a  point  instead  of  showing  a  root.        ■ 

Zehmann     found     that     the        | 

► 

#fl. 

bulb  al  the  end  ot  the  root 
often  showed  slight  swelling. 

The  c<Hirsc  ot  the  Ront- 
gen-iitiht  dermatitis  ia  de- 
pendent, of  course,  upon  the 
intensity  and  extent  of  the 
irradiation,  and  upon  the 
kind  of  affected  tiseues.  The 
prognosis  of  the  second  and 
first  degree  is  extremely 
favourable.  The  integu- 
niental  area  situate*!  di- 
rectly above  the  bone,  as 
on  the  skull,  chin,  thorax, 
spinal  ctihimn.  libia.  etc., 
is  i-spccialiy  uii-'avourably 
located.  The  necrotit  form 
naturally  represents  the  se- 
verest type. 

The    more   intensely    the 

U 
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a|ipear.     The  following  cases  ohs 
illustrations.     The  bullous  form 
observed  in  a  man  of  thirty-righ 
j'eare  had  to  submit  to  five  thora 
of  the  thickened  pleura,  which  I 
the  author  had  resorted  to  pleure 
Riintgen  rays  were  oxperted  to  g\ 
the  cavity  as  well  ns  of  the  previ 
At  first  soft  tubes  were  emp 

dermatitis  sets  in,  the  more 

the   tissues  are  affected   and 

the  more  marked  the  smiuclffi 

erved  by  the  author  may  serve  aa 

of  Rontgen-ray  dermatitis  was 

years,  who  in  the  course  of  two 

fotomies  for  pyothornx.     In  view 

ned  the  immense  thoracic  cavity, 

ctomy,  and  a  few  weeks  later  the 

e  information  as  to  the  extent  of 

us  rib-resection. 

oyed,  the  use  of  which  gave  but 
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little  contrast.  This  phenomenon  was  erroneously  fxplained  by  the 
reason  that,  in  Bpile  of  the  removal  of  a  large  pleural  portion,  still 
a  eoneiderahle  part  of  thickened  pleura  had  remained,  which 
might  have  veiled  the  image  of  the  ribs.  When  resecting  the  ribs 
shortly  after  the  last  exposure  the  author  found  tlicm  to  be  of 
very  soft  consistency,  which  showed  the  absorption  of  calcareous 
matter  on  account  of  the  long  duration  of  the  inflaminutory  proe- 
ews  (inflammatory  atrophy).  After  having  repeated  his  unsatis- 
factory efforts  seven  times,  harder  tubes  were  resorted  to  in  com- 
bination with  a  hi{,'h  current  and  longer  exposure,  which  caused 
a  bullous  dermatitis.  The  incubation  lasted  ten  days,  the  skin 
was  light-red  first  and  then  dark-red.  Later  on  a  blister  the  size 
of  a  large  hand  formed,  the  contents  of  which  consisted  of  nerum. 
After  the  blister  was  removed  an  excoriated  surface  was  exposed, 
which  cicatrized  under  a  xeroform  dressing  in  three  weeks.  Fig. 
2(54  illustnites  the  pigmented  inlegunicnt  and  indicates  the  pres- 
ence of  a  telangieitatic  area  two  years  after  healing  of  the  derma- 
titis.   The  patient  was  of  blond  complexion. 

The  same  accident  happened  in  a  blond  man  of  twenty-five 
years,  who  had  suffered  from  traumatic  lung  abscess  for  three 
years.  In  trying  to  measure  the  various  distances  of  the  walls 
of  the  cavity  five  exposures  were  made.  A  soft  tube  was  used. 
Thirteen  days  after  the  lust  exposure  a  blister  of  the  size  of  the 
palm  of  the  hand  appeared  on  the  anterior  thoracic  wall,  opposite 
the  opening  of  the  cavity.  The  contents  of  the  blister  consisted 
of  serum  of  light  yellowish  colour.  After  the  opening  and  re- 
moval of  the  blistered  tissue  a  superficial  non-suppurating  excoria- 
tion remained,  which  cicatrized  under  the  application  of  a  10-per- 
cent xeroform  lanolin  ointment.  Pig.  'Zii'i  shows  the  excorialed 
surface  three  days  after  the  first  symptoms  of  dermatitis  had 
appeared. 

In  both  cases  individuals  were  concerned  the  vitality  of  whose 
(issues  had  been  lowered  by  exhaustive  processes  which  had  lasted 
for  several  years.  In  both  instances  suppurating  cavities  were 
irradiated  which  seemed  to  be  apt  to  impart  a  resistance  of  the 
superimposed  structures.  A  current  of  high  intensity  was  era- 
ployed,  and  the  exposure  was  from  five  to  six  minutes  each  time. 

In  a  third  case  the  Inng-continueil  influence  of  a  plaster-of- 
Paris  dressing  in  connection  with  axillary  folliculitis  was  sufficient 
reason  for  the  lowering  of  the  vitality  of  Ihe  integument.     If  the 
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integument  is  in  a  stage  of  irritation  on  account  of  the  presence 
of  sykosis,  favus,  or  similar  skin  affections  the  predisposition  is 
naturally  more  marked. 

The  treatment  of  the  inflammation  caused  by  the  Rontgen  light 
is  virtually  the  same  as  that  of  ordinary  burns.  In  simple  derma- 
tosis (burn  of  the  first  degree)  warm  applications  of  Burow's  solu- 
tion are  most  comfortable  for  the  patient.  For  the  bullous  form 
(second  degree)  a  lO-per-cent  xeroform-gauze  dressing,  after  the 
blisters  are  opened  and  removed,  is  indicated  for  the  first  few  days. 
Later  on  a  dressing  of  a  10-per-cent  xeroform-lanolin  ointment 
is  recommended,  which  is  changed  daily,  provided  there  is  but 
scant  secretion.  The  necrotic  form  (third  degree)  r(»quires  speedy 
removal  of  tlic  mortified  tissucrJ,  the  after-treatment  is  conducted 
on  the  ordinary  principles  of  wound  treatment,  xeroform  or  iodo- 
form gauze  being  used,  the  hitter  being  preferred  if  there  is  much 
secretion.  Torpid  granulations  are  stimulated  by  an  8-}x?r-cent 
solution  of  chloride  of  zinc.  Skin-grafting  is  often  indicated  in 
obstinate  cases.  In  the  chronic  form  moisture  must  be  avoided. 
Temporary  bathing  in  a  nonual  salt-solution,  however,  is  recom- 
mended. 

The  Method  of  Therapeutic  Irradiation. — The  effect  of  irradia- 
tion depends  mainly  upon  the  intensity  of  the  Rontgen  rays  and  the 
vacuum  of  the  tube,  the  size  of  the  induction  coil,  the  strength  of 
the  primary  current,  the  number  of  interruptions,  the  frequency 
and  duration  of  the  seances,  the  distance  of  the  tube,  and  last  but 
not  least,  the  individualitv  of  the  irradiated  tissue  are  also  factors 
well  to  be  considered.  As  a  rule,  an  induction  coil  which  gives  a 
spark-length  of  ten  inches  answers  the  purpose  well,  an  amperage 
of  three  being  sufficient  on  an  average.  A  dosage  of  fi\Q  to  six 
amperes  should  l)e  resorted  to  early  in  the  treatment  of  malignant 
growths.  As  alluded  to  in  the  foregoing  section,  soft  tubes  exert  a 
stronger  influence  upon  the  skin  than  the  hard  ones.  Irradiation 
with  a  hard  tube  may,  however,  be  followed  by  intense  integu- 
mental  reaction,  if  it  is  used  in  connection  with  a  very  powerful 
induction  coil.  The  numl)er  of  interruptions  also  represents  a  con- 
tributing factor.  It  is  assumed  that  the  intensity  is  the  greater 
the  more  frequent  the  interruptions  are.  Tubes  provided  with  an 
attachment  for  regulating  the  vacuum  are  best  fitted  for  thera- 
peutic purposes.  The  author  employs  the  same  kind  of  tubes 
which  he  found  most  useful  for  diagnosis.     For  static  machines 
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the  same  principles  hold  good.  Vurious  cITorts  to  ascertiiin  and 
regiiiiitc  tlic  di-grpc  of  [K'netration  have  been  iiiadc.  The  radio- 
chroinoiiietcT  of  Benoist  and  the  ampoule  a  oamo-ngulaieur  of 
Villard  represent  boihg  of  thu  efforts  to  solve  this  question, 

Thf  print-iple  of  t!ic  upparatiis  of  Ilolzkneflit.  i-allnl  cliromo- 
radionieler,  is  based  upon  the  property  of  various  salts  to  be  more 
or  less  colourized  by  tile  influence  of  tlie  rays.  Suoh  salts  after 
k'ing  deeply  colourized  by  the  rays  are  made  up  in  a  scale,  which 
also  contains  the  same  salts,  not  yet  influenced  by  the  rays.  If  the 
fresh  salt,  placed  at  the  object  to  be  irradiated,  shows  the  same  de- 
gree of  colourization  which  its  colourized  companion  has,  sullicicnt 
influence  is  o\erted,  and  further  irradiation  would  better  be 
stoppetl.  Ingenious  as  the  apparatus  is,  which  is  especially  rec- 
ommended in  the  Ireiitmont  of  lupus,  it  has.  in  its  present  stage, 
only  a  very  limited  field  of  usefulness.  For  the  experienced  oper- 
ator the  colourization  of  the  tubal  light  indicates  the  degree  of  the 
vacuum,  yellow  saturated  colour  pointing  lo  a  soft  state,  and  a 
green  aiueous  light  being  characlerietic  for  llie  hard.  If  the  oper- 
ator uses  the  osteoscope  (see  Fig.  12)  he  will  find  the  bones  black 
if  a  soft  IuIk",  and  gray  if  a  bard  one  is  selected. 

As  to  the  question  of  idiosj-ncrasv,  reference  is  made  to  the 
foregoing  chapter.  From  a  strictly  practical  standpoint  the  possi- 
bility of  susceptibility  deserves  altenlion  only  as  far  as  cosmetic 
considerations  are  concerned.  In  other  words,  we  should  make 
clear  to  ourselves  first  what  the  object  of  our  therapeutic  measures 
is.  Little  stress  is  laid  uptm  this  point  in  Ihe  many  valualile  pub- 
lications on  this  important  subject.  It  is  not  customary  to  shoot 
at  sparrows  witli  cannon-balls.  Wliy,  if  we  treat  a  hairy  surface 
on  ttie  face  of  a  fair  lady,  for  instance,  resort  to  means  as  powerful 
as  those  we  employ  in  carcinoma?  And,  on  the  other  hand,  if 
dernintilis  occurs  in  the  face  of  a  fair  lady,  who  simply  wanted 
to  be  treated  for  hypertrichosis  the  cure  proves  to  be  worse  than 
the  disease.  In  other  words,  when  treatment  for  non-malignant 
diseases  is  intended,  careful  tentative  exposures  should  precede  it. 
If,  then,  erythema  should  appear  after  one  short  exposure,  thus 
proving  the  pn-scnce  of  susceptibility,  further  treatment  must  bi' 
taken  up  only  under  extraordinary  circumstances,  and  after  the 
patient  has  been  fully  informed  of  the  risks.  For  such  purposes 
a  first  exposure  of  five  minutes  is  advised.  A  soft  lube  should  be 
sc!ccted,     After  a  week  the  same  procedure,  now  lasting  ten  min- 
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utes,  is  to  be  repeated.  If,  after  a  third  exposure,  and  two  week? 
after  the  first  one,  no  reaction  has  shown  up,  the  patient  is  appar- 
ently not  susceptible.  Then  he  may  on  an  average  be  irradiated 
every  second  or  third  day,  and  at  last  daily,  until  reaction  mani- 
fests itself.    Each  exposure  may  last  from  ten  to  fifteen  minutes. 

During  the  tentative  exposures  the  distance  of  the  tubal  wall 
from  the  skin  should  be  four  inches,  later  on  it  may  be  reduced  to 
one  inch.  Tlie  vicinity  of  the  irradiated  area  must  te  protected. 
This  is  done  bv  a  thick  shield  of  lead,  which,  if  moulded  properly, 
attaches  itself  to  the  area  selected;  if  not,  it  must  be  fastened  to 
it  by  a  bandage.  If  the  face  is  concerned,  a  sheet  of  lead,  into 
which  a  hole  is  cut  to  correspond  with  the  area  to  be  irradiated, 
may  be  bent  over  it.  Dining  the  intervals  xeroform  salve  (1  to  10 
lanolin)  should  be  employed. 

In  treating  malignant  diseases,  we  should  be  governed  by  en- 
tirely ditTerent  principles.  That  it  is  absurd  to  protect  the  areas 
which  demand  the  influence  of  a  sort  of  destroying  agent  will 
be  explained  in  the  chapter  on  the  treatment  of  malignant  growths. 
The  fact  that  the  cases  of  Rontgen-ray  dermatitis  reported  were 
invariably  observed  after  long  exposures,  shows  that  the  length  of 
exposures  is  the  most  prominent  causative  factor. 

The  question  how  many  minutes  we  should  expose  our  patient 
at  each  seance,  and  how  many  times  and  in  what  intervals,  in 
order  to  obtain  the  desired  result,  is  not  easilv  answered.  After 
irradiating  a  patient  for  a  whole  hour  the  reaction  will  be  a  great 
deal  more  intense  than  if  the  same  dosage  is  given  during  a  ten 
minutes'  seance  on  six  successive  days.  On  an  average  the  natural 
limit  of  each  exposure  should  be  fifteen  minutes.  It  is  much  more 
troublesome  to  reach  the  desired  result  after  exposing  ten  times 
for  ten  minutes  than  once  for  an  hour,  but  it  is  a  great  deal 
safer. 

As  to  the  distance  of  the  tube,  it  appears  to  be  natural  that 
the  nearer  the  tube,  the  greater  the  intensity  of  the  light  is,  a  factor 
which  must  be  considered  in  connection  with  the  lengths  of  expo- 
sures as  well  as  with  the  intensity  of  the  current  and  the  height 
of  the  vacuum.  For  comparison,  it  is  well  to  remember  that  the 
bromide  of  silver  of  the  photographic  plate  shows  an  intense  reac- 
tion at  a  certain  distance,  while  after  increasing  it  to  its  double 
extent  but  one-fourth  of  that  effect  is  shown.  In  most  cases  the 
distance  of  the  tubal  wall  from  the  skin  should  be  four  inches. 
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As  to  the  modification  of  this  rule,  see  chapter  on  Malignant 
Growths. 

A  iiiopt  important  factor  is  the  charactei'  ot  the  tiBsues  irradi- 
ated. DitTcrent  tisiiueri  react  differently,  as  empliasized  in  the  fore- 
going chapter.  Different  regions  of  the  body  show  marlced  predi- 
lections, the  hairy  part  of  the  ekuU,  for  intttancp,  and  those  in- 
teguraental  portions  which  are  immediately  situated  above  a  bone, 
being  especially  inclined.  The  face,  the  dorsum  of  the  hand,  and 
the  raucous  menihranos  are  also  more  sensitive.  Children  and 
weak  individuals  seem  to  react  quicker  and  more  intensely,  enpe- 
cially  after  exhaustive  processes  have  lowered  the  vitality  of  the 
irradiated  tissues,  as.  for  instance,  in  the  ease  of  abscess  forma- 
tion  described  in  the  foregoing  chapter. 

The  t>anie  tissuLf  when  undergoing  tuberculosis,  earcinoma- 
tou^  or  sarc  mitous  degeneration  naturally  react  differently 
than  thc\  do  in  their  normal  state.  Whether  the  colour  of  the 
hair  en  plexion  etc  furnish  a  predisposition,  is  still  sub  jiidice. 
Rloni  inlividuals  w-eni  to  show  a  s|>ecial  susceptibility.  All  the 
author*  cava  mr  of  I  glit  complexion.  As  described  in  the 
foregomg  chapter  the  first  signs  of  reaction  are  of  a  subjective  as 
Well  u"  of  an  obje  t  \e  nature.  The  subjective  symptoms  are  those 
of  burning  and  itthing  especially  at  night.  The  feeling  of  ex- 
trenc  tension  is  also  complained  of  by  the  patient  as  a  most 
distressing  sensation  In  the  beginning,  however,  these  symptoms 
maj  !»  so  slight  that  the  patient  may  ignore  them.  It  is  neces- 
sary therefore  to  dist  mtlj  call  his  attention  to  this  possible  even- 
tuality 

lilt  objective  symptoms  are  integumental  tumescence  and 
change  of  pigmentat  on  eflluvium  capilloruni  and  erythema.  The 
tumescence  is  of  a  diffuht  iharaclor,  and  if  it  makes  its  appearance 
in  the  face,  the  patients,  especially  ladies,  enjoy  it,  on  account  of 
its  favourable  influence  on  the  irregularities  of  the  skin  surface, 
and  because  it  clears  the  complexion  somewhat. 

According  to  Scholz  and  Behrend,  histological  investigation 
shows  these  symptoms  to  be  produced  by  the  infiltration  of  the 
integumental  tissue  by  serous  exudations  which  permeate  the 
lymph-spaces  situated  between  the  elements  of  the  stratum  spino- 
sum  first,  and  dilates  them.  Sometimes  the  skin  shows  a  light 
yellotti&h  or  brownish  colour  of  a  diffuse  nature,  which,  as  a  rule. 
disap[>earB  shortly  after  irrudiuticn  is  stopped.     Sinnetiine.-^  early 
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decolourization  of  the  hair  is  observed,  esj)ecially  of  brown  individ- 
uals. In  the  majority  of  cases,  pigmentation  as  well  as  decolour- 
ization appears  as  a  late  symptom  of  superirradiation. 

Pigmentation  is  due  to  the  hyperaemic  condition  caused  by  the 
influence  of  the  rays  on  the  capilhiries,  diapedesis  of  blood-cor- 
puscles through  their  walls  is  rendered  possible  then  in  a  moder- 
ate extent.  Extravasation  of  blood-plasma  containing  ha?moglobin 
in  the  dissolved  state,  takes  place  at  the  siune  time.  To  this  proc- 
ess the  yellow  tint  of  the  hyperaemic  skin  is  due.  When  the  irradi- 
ated integument  is  covered  with  hair,  effluvium  capillorum  may 
be  observed  at  an  early  stage.  At  first  the  hair  becomes  loose  only, 
80  that  a  gentle*  cfTort  sullices  to  pull  it  out.  This  early  symptom 
can  be  recognised  only  if  the  hair  is  not  cut  or  shaved  away  during 
the  period  of  treatuient.  Krythenia  due  to  irradiation  differs 
somewhat  from  the  onlinarv  tv])c.  It  n^sembles  the  form  of  erv- 
thenia  that  is  caused  by  sunburn.  Its  tints  are  light  at  first,  turn- 
ing into  a  (lifTuse  or  spotted  red-brown  later  on. 

A  resume  of  the  points  and  principles  emphasized  may  be  con- 
densed into  the  following  rules:  The  tubal  light  emanating  from 
the  anticathode  of  a  soft  tube  strikes  the  centre  of  the  area  to  be 
irradiated  at  a  distance  of  the  tubal  wall  from  the  skin  of  four 
inches  first,  later  on  it  is  gradually  decreaj^ed  to  one  inch.  In 
malignant  diseases  the  exposure  may  last  longer — that  is,  if  the  tis- 
sues do  not  react  after  an  exposure  of  ten  minutes,  they  may  be 
prolonged  to  fifteen,  and  in  obstinate  cases  nuiy  be  intensified  by 
the  use  of  the  author's  diaphragui  (compare  Treatuient  of  ^fa- 
lignant  Growths).  The  seances  are  repeated  every  second  or  third 
dav,  and  if  no  reaction  shows,  dailv,  until  the  desired  result  is 
accomplished  or  reaction  manifests  itself  in  the  shape  of  turges- 
cence  or  intumescence  of  the  skin.  Then  irradiation  must  be 
stopped  until  the  disappearance  of  these  syui])tonis.  The  patient's 
attention  nmst  l)e  called  to  the  fact  that  those  signs  as  well  as  the 
sensaticm  of  itching,  burning,  or  tension  may  occur  any  time 
during  treatment,  so  that  he  will  be  able  to  report  at  once  to  his 
physician.  An  induction  coil  giving  a  spark  length  of  10  to  15 
inches,  cither  in  connection  with  an  accumulator  or  the  street 
current,  and  a  Wehnelt  interrupter  answers  all  therapeutic  pur- 
poses. An  amperage  of  2  to  3  is  used  on  an  average  for  non- 
malignant  affections. 


THAl'TKH    XIX 


SI'Kt  -lA  L   tSliICA  riuxs 


The  firet  melliodimi  experiiiicnts  in  lliu  Irciitniont  nf  hi-pprtri- 
chods  were  made  bv  Freund  and  Schiff.  Tlie  production  of  an  in- 
flaniinatorv  process  in  the  integument,  observed  in  their  cases,  sug- 
gested the  use  of  the  Riintgen  rays  in  lupus.  Soon  afterward  fa- 
vourable results  were  reported  by  Kuemmell,  Albers-Seboenberg, 
Ziemssen,  Ilulin,  Oocbt,  Maclntyre.  Prnlt,  Oilman,  and  the  author. 
While  at  the  present  time  the  e.tperimentiil  stage  has  not  been 
jtaswd.  yet  RuRicient  evidence  of  the  effect  of  the  rays  is  accumu- 
lated now  in  hy  pert  rich  osi.-i,  sycosis,  favus,  blepliaritis.  alopecia. 
acne,  psoriasis,  eczema,  prurigo,  nuevns  vasculosu»i,  lupus,  carci- 
nonin,  and  sarcoma.  Even  in  Hodgkin's  disease,  rheumatism, 
tuberculosJB.  nnd  neuralgia  favourable  results  are  reported. 


IIYPKRTltlfHOSIS 


The  general  principles  emphasized  in  special  indications  hold 
good  in  the  treatment  of  hypertrichosis.  If  the  chin  or  the  cheeks 
are  to  be  irradiated,  the  head  raiist  be  thrown  far  back,  non- 
affected  areas  of  the  face  as  well  as  the  chest  are  protected  by  a 
lead  mask.  If  only  the  upper  lip  i.-  to  l)e  treated,  a  lead  mask 
covering  the  whole  face  is  chosen  and  an  opening  corresponding  to 
the  lip  is  cut  in  it.  The  rays  are  directed  vertically  on  the  area. 
After  the  tentative  ox|KJsurcs  (see  foregoing  chapters)  were  not 
followed  by  any  reaction,  the  diseased  area  is  irradiated  ten  min- 
utes on  three-day  intervals  at  a  distant*  of  four  inches  (110  volts. 
n  amperes).  Hcaction  takes  place  after  twelve  to  twenty  days,  the 
first  signs  Iwing  light  ri'd  or  brownish  decolourization  of  the  skin 
and  loosening  of  the  hair.  The  patient  feels  a  slight  burning  sen- 
sation. Further  treatment  is  stoppeil  now.  During  the  next  week 
the  hairs   fall  out   ^niduiilly.      If   leTl   alone   the   burr   is   again 
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rcetored  in  five  lo  eight  weeks.  In  order  to  prevent  this  a  second 
course  of  irradiation  is  necessary,  which  must  begin  four  weeks 
Hftcr  tlie  signs  of  reaction  have  disappeared,  this  time  onlv  fmir  to 
five  sfiincpm  bi-ing  necesBary,  as  a  rule,  to  Indut-e  a  lasting  alojK'cia. 
In  case  of  recurrunce  the  same  iiinde  of  treatment  is  repeated. 

lu  3*ouiig  persona  reaction  is  more  rapid  and  intense  than  in 
middle-aged  ))eople.  If  irradiation  was  continued  after  reaction 
was  well  inarkiii,  teleangicctatic  areas  may  remain  (compare  Fig. 
2(54).  Disfiguration  of  thi;j  kind  exchanged  for  hyiwrtrichosis  is 
of  course  sorely  felt  by  the  patients,  who  generally  belong  to  the 
fair  sex.  The  growing  of  hair  on  skin-flaps  after  transplantation 
may  he  an  obstacle  for  complete  union,  so  that  the  result  of  the 
operation  may  be  jeopar- 
dized. In  an  event  of 
this  kind  depilation  by 
the  Riintgen  light  be- 
comes one  of  the  most 
important  heiiling  factors. 

SVKO.SIS 

■\Miere  blisters  and 
excoriations  arc  present 
a  few  exposures  sullice  as 
a  rule.  As  soon  as  the 
diseased  srea  assumes 
tints  of  darker  red  fur- 
ther treatment  is  to  l»e 
Kus|>endi>d.  The  prinei- 
]iles  of  the  technique  are 
the  same  as  described  for 
hypertriehosis. 

Fio.  aj.--..-,svKosis-   (C..H.|,Mc.KiK. '.'^^i  ^ig-    2fi5   illustrates 

the  case  of  a  man  of 
thirty  years  who  had  heen  treated  in  vain  for  several  years.  Fig. 
2G6  shows  the  remarkable  effect  of  one  exposure  of  ten  nunntes  at 
a  distance  of  four  inches  a  week  afterward.  The  blister.'!  were 
dried  up  after  ten  days,  the  secretion  and  crust  formation  stopped, 
and  the  sensation  of  itching  and  tension  disappeared  a  few  hours 
after  irrudinlion. 
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After  three  to  four  WL-eks 

a  recurrence  mav  be  ohs<Tve<l.  in  which              H 

case  short  irradiation  must  be  taken  up  again.     Sonietimcs,  how-             | 

ever,  the  reaction  is  intense 

new  blisters  forming,  and  the  pain              H 

increasing.     In  an  I'vent 
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If  fij-kwiB  localizes  at 
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the    hair    follicles    only. 
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cinull     red     nodules     de- 

veloping   (follicnlilis 
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barbw),  treatment  U  h^t 
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continued  until  the  Imir 
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beeomes  lessened  and 
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falls  out.     Byeliiuinatin!,' 
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the    hair    every    poutiihli' 
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moved    from    cutis    and 
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papilla.. 
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In    order    to    control 

the  process  of  depilntiou. 
Hie  advice  muBt  Ite  given 
to  the  patient  to  leave  the 
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hair  untouched,  and  espe- 

BY    Via.    m    AFTKK   (INK   Bll-OHITHR, 

jR'ciallv  not  to  lie  shaved. 

In   trichophi-tosis  (sykos 

s    parasitaria    hy]ihogenesJ  the    same 

good  reeultii  may  l)e  ohtaineti 

after  only  one  seance. 

vwvs 

Favu9  requires  the  most  e 

nergetic  treatment.    Complete  dopila- 

lion  of  the  skull  ie  necessary 

to  obtain  the  desired  effect.    To  this 

end  the  lube  is  placed  above 

he  anterior  portion  of  the  skull  first. 

then  above  the  lateral  parts 

and  finally  over  the  middle  of  the 

occiput.    In  order  to  lie  able 

1o  iirndiale  as  large  an  area  as  poa- 

sible  at  the  time,  the  distanc 

p  should  be  from  eight  to  ten  inches. 

The  itranccs  should  take  plae 

daily,  and  their  length  should  never 

384  THE    RONTOEX    RAYS 

be  less  than  ten  minutes.  Soft  tubes  are  used.  After  two  to  three 
weeks  the  integument  becomes  red  and  the  hair  begins  to  fall  out. 
The  curative  influence  of  the  rays  in  favus  does  not  seem  to  be  of 
a  bactericidal  nature,  since  the  vitality  of  the  parasites  found  after 
de])ihiti<)n  did  not  appear  to  be  impaired.  The  elimination  of 
the  hair,  which  may  be  viewed  as  a  kind  of  foreign  body,  permits 
of  extensive  removal  of  the  parasites,  which  are  sheicered  by  the 
roots  as  well  as  bv  the  outer  follicular  tissues.  At  the  same  time 
degeneration  of  tlie  cellular  elements,  between  which  the  parasites 
proi)agate,  is  induced.  The  stimulatory  effect  of  nutrition  may 
also  be  regarded  an  important  factor  in  the  healing  process. 


HLKPIIARTTIS 

SchifT  and  Freund  'reported  that  in  ulceration  and  squamous 
inflammatory  processes  of  the  lid-margins  four  to  nine  weak  ex- 
posures sufticed  to  separate  the  crusts.  The  excoriations  l>ecame 
covered  with  normal  skin  tissue  and  the  diffuse  reddening  dis- 
appeared. The  cilia^  did  not  fall  out  as  a  rule.  The  irradiation 
was  done  while  the  evelids  were  closed. 


AT.OPECTA    AREATA 

Kienhoeck,  TTolzknecht,  Ereund,  SchifT,  and  Ehrmann  observed 
that  after  the  slight  quantity  of  hair  present  was  removed  by 
irradiating  new  Hair  was  gradually  restored  in  much  larger  quanti- 
ties. The  irradiation  should  l)e  rep(»ntcd  every  three  days  at  a 
distance  of  six  inches  (two  ampcVes),  and  must  not  last  longer  than 
six  nn'nutes.  The  result  is  hardlv  due  to  the  bactericidal  influence 
of  the  rays,  but  rather  to  the  stimulating  efl'ect  of  weak  Rontgen 
light.  Tubes  of  medium  hardness  should  Ix*  selected.  During  the 
intervals  lO-per-cent  xeroform-lanolin  is  to  be  us(m1.  In  young 
individuals  the*  ])rognosis  is  favourable,  es|KH'ially  if  there  be  (mly 
small  areas.  But  in  universal  alopecia  and  in  aged  prsons  no  posi- 
tive results  could  be  reported  yet. 


SPECIAL    iNDICATIONS 


ACNK    VULGARIS    AND    H08ACEA 

In  obstinate  cases  of  acne  irradiation  may  be  resorted  to,  Poki- 
tonoff  and  Gaiilier  reported  cures  in  17  eases  of  acne  vulgaris 
and  ropocea.  Tlic  »fanccit  took  place  daily  at  a  distance  of  7 
indieH.  Tliey  lasted  four  mimilcfv  (4  amperes  and  18  to  20  volts). 
After  the  sixth  exposure  the  pustules  and  vasculariMlion  disap- 
peared. Similar  oljservations  were  made  by  Jutassy,  Hahn, 
Si-hiff.  and  Freund. 

It  seeme  that  the  effect  is  less  due  to  the  bactericidal  properties 
of  the  raye  than  to  their  inhibiting  influence  on  the  secretion  of 
the  follicles.  Freund  Mieves  that  the  desquamation  of  the  epi- 
dermis, following  irradiation,  is  the  most  important  healing  factor. 


PSORIASIS 

Albers-Schoenlterp  and  Hahn  reported  that  the  reel  plaques 
lieeanie  lightened  up  iiflir  four  to  five  sfaticts,  and  that  at  the 
same  time  .scales  could  Ih'  pulled  off  without  the  charactcrislic 
blfcfling.  Different  areas  were  exposed  during  one  sitting.  At 
first  irradiation  was  kept  up  daily,  after  the  third  exposure  every 
two.  later  every  third  day.  Freund  advised  an  exposure  of  ten 
to  twelve  minutes  at  a  distance  of  7  to  S  inches  if  the  affection 
is  of  a  diffuse  nature,  while  small  areas  require  only  four  minutea 
time  at  a  distance  of  4  lo  5  inches.  Recurrence  takes  place  fre- 
quently, therefore  it  is  advisable  to  take  up  slight  irradiation  four 
weeks  after  recovery  for  a  short  period. 


ECZKMA 


Grunmaeh,  Hahn,  Ziemssen,  .Tutasay.  and  Schiff  oWrved  ceas- 
ing of  the  exudation  in  acute  as  well  as  in  climuic  eczema,  after 
a  few  grancfg.  The  epidermis  peeled  off  and  (he  itching  disap- 
jieared.  Irradiation,  however,  should,  just  as  in  jworiasis,  Iw  re- 
sorte<!  to  only  in  snch  cases,  where  Ihe  well-tested  old  methods 
proved  to  t>e  ineflicicnt.  The  therapeutic  technique  is  practically 
the  same  as  in  psoriasis. 
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N.EVUS    VASCULOSUS   (FLAMMEUS) 

Jutassy  ( Fortschritte  der  Rontgenstrahlen,  Band  ii,  Heft  5) 
reports  a  case  of  this  congenital  condition  in  which  a  perfect  cure 
was  obtained.  The  telangiectatic  area  occupied  the  right  half  of 
the  face  of  a  young  man.  The  exposures  lasted  four  and  a  half 
hours  in  all  during  six  days.  The  healthy  parts  of  the  face  were 
protected  by  a  lead  mask.  In  spite  of  this  most  energetic  treat- 
ment the  reaction  was  only  slight.  At  first  hyperaemia  was  noticed 
around  the  diseased  area.  After  two  weeks  the  epidermis  peeled 
off  in  small  scales.  Three  weeks  after  the  last  exposure  the  naevus 
had  become  paler.  A  more  severe  inflammation  was  produced 
then.  During  eleven  seances  the  tumorous  area  was  exposed  to 
intense  light  at  a  short  distance  for  ten  hours.  Twelve  days  after 
the  last  sitting  a  severe  dermatitis  developed,  apparently  of  the 
necrotic  type,  the  healing  of  which  took  two  months.  Then  the 
naevus  had  disappeared. 

In  elephantiasis  and  urticaria  pigmentosa  good  results  were 
observed  by  Sorel  and  Toeroek. 


LUPUS   VULGARIS 

The  fact  that  lupus  vulgaris  is  curable  by  the  Rontgen  rays 
cannot  be  disputed  any  longer.  To  Kucmmel  belongs  the  credit 
for  advising  the  new  therapy  for  this  gravest  and  most  obstinate 
skin  affection  (Twenty-sixth  Congress  of  the  German  Surgical  So- 
ciety, 1897).  Later  on  Schiff,  Freund,  Albers-Schoenberg,  Xeis- 
ser,  Gocht,  and  the  author  published  favourable  results.  The  ad- 
vice given  by  the  author  in  regard  to  ulcerative  processes — namely, 
to  remove  all  broken-down  tissue  by  the  scissors  or  the  sharp  spoon, 
if  it  can  be  easily  done,  before  irradiation  is  Ix^gun,  also  applies 
to  the  treatment  of  lupus.  The  final  result  is  obtained  more 
quickly  and  safely  then.  Whatever  can  be  done  better  and  more 
efficient  by  the  scalpel  or  the  cautery  should  not  be  left  to  the  rays. 
Thus  slight  operative  interference,  followed  by  irradiation,  often 
represents  a  happy  combination.  When  no  detritus  is  present, 
irradiation  is  started  without  resorting  to  any  preliminary  pro- 
cedures. 


SPKCIAT,    TNDTCATIOSS  3S7 

No  tentative  exposures  are  required.  The  sittings  should  not 
last  longer  than  fifteen  minutes  at  a  distance  of  4  inches  for  the 
iirst  6  seatices,  and  then  of  2  inches  only.  They  may  be  repeated 
daily  until  reaction  shows.  The  Rontgen  light  should  be  intense, 
a  tube  of  medium  hardness  being  best  selected  (4  amperes  at  110 
volts).  Mucous  membranes  are  irniJiatod  through  Ferguson  s])w- 
ula,  the  interior  of  which  is  lined  with  lead.  Into  the  nose  a 
special  speculum  of  this  kind  must  be  introduL-otl.  As  soon  as  reac- 
tion is  observed,  the  signs  of  which  are  dark  swelling  of  the  lupus 
area  and  reddening  of  the  nodules,  the  treatment  is  temporarily 
stopped.  If  the  mucous  membrane  is  concerned,  the  first  symptom 
of  reaction  consists  in  a  marked  increase  of  the  secretion.  As  a 
rule  the  ulcerated  portions  cicatrize  then,  the  scabs  dry  up  and 
fall  off,  and  the  skin  is  peeling.  The  nodules  shrink,  the  hyper- 
a?mia  disappears,  and  whitish  scar-tissue  forms.  Kour  weeks  after 
apparent  recovery  slight  irradiation  must  be  taken  up  again  for  a 
short  period  in  order  to  prevent  recurrence.  It  is  the  neglect  of  Ihis 
precaution  which  is  mainly  responsible  for  the  speedy  recurrence 
reported  by  various  observers.  During  the  intervals  l(l-per-cent 
xero  form -lanolin  is  applied  to  the  diseased  area.  Before  irradia- 
tion the  ointment  is  carefully  removed  again. 

The  process  of  healing  seems  to  be  induced  by  the  degeneration 
of  the  cellular  elements,  especially  of  the  giant  and  epithelioid 
cells  of  the  nodules,  followed  by  inflammatory  reaction  and  hyper- 
lemia.  That  hvpertemia  is  a  most  important  factor  in  the  cure  of 
tuberculosis  was  demonstrated  by  Rokitansky  more  than  fifty  j-ears 
ago.  It  presents  in  fact  the  most  unfavourable  condition  for  the 
development  of  tuberculosis.  This  dictum  is  corroborated  by  the 
observation  that  tuberculosis  nf  the  hings  rarely  occurs  if  there 
are  congestion  processes  in  the  thoracic  organs  (heart  lesions, 
asthma,  etc.). 

The  favourable  influence  of  artificial  hypenemia  in  tubercu- 
losis of  joints  was  proved  by  Bier,  On  the  other  hand,  clinical 
observation  shows  that  aniemia  offers  the  most  favourable  condi- 
tion for  the  development  of  tuberculosis,  therefore  it  must  be 
combated  energetically.  Those  biologic  considerations  should  not 
be  lost  sight  of  when  we  try  to  understand  the  mode  of  healing. 
(Compare  chapter  on  Physiological  EEfecta  of  the  Hontgen  Hays 
above. ) 

Lupous  tissue,  removed  after  irradiation,  shows  the  homoge- 
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neous  fpithoiium  iKjriiiciitcil  Uv  very  wiiitili  (iiHuiiii-^n  on  microscOIM 
ical  cxamj notion.  The  coriuni  tissue  as  well  as  the  cells  of  the  con- 
nective tissuts  appear  to  !«  shrinking.  The  giant  eells  as  well 
as  the  epithelioid  eelis  arc  of  smaller  size  and  have  loft  their  nor- 
mal sha[K-,  so  ihat  they  also  tiliow  a  Hhrinkirig  and  lioniogeneoutt 
appearance.  Thig  intliealcs  that  epithelium,  a  part  of  the  corium, 
and  the  lupous  nodules  gradually  become  necrotic  and  dry  up 
finally. 

Fig.  2C7  illuslrutcit  the  case  of  an  Armeninii  of  thirty  years  who 
Bnffered  from  lupua  vulgaris  of  nose  and  face  Kince  eleven  years. 
He  was  atwap  under  medical  care.  Two  years  before  irradiation 
was  begun,  extirpation  of  the  nodules  had  been  undertaken.  This 
was  followed  by  great  temporary  relief,  but  the  lupous  areas  in 
lioth  nostrils  resisted  the 
therapy,  which  consisted 
itiiiinly  in  the  application 
III  lausties.  .\t  the  time 
I  Ik-  Rfintgen-ray  treat- 
ii;i'iit  was  begun  extensive 
ill  iirrencc  hnil  taken 
i'liLiT.  Irradiation  was 
-  1  ii  r  ted  in  H  tentative 
"  unner — that  is.  first  an 
'  \|iofiiirc  of  ten  minutes 
v.;ts  given  at  a  distance 
III  4  inches  (4  amperes 
ill  no  volts).  The  BM- 
fui]  sitting  took  place  a 
week  atlerward.  and  the 
third  after  another  week 
ill  the  Slime  manner. 

No  reaction  showing 
^iflcr  the  tentative  ex- 
ji'isnres,  irradiation  was 
Irii'd  every  second  day  for 
icn  minutes.  After  the 
eighteenth  exposure  ex- 
■atireg  were  discontinued. 
;s,  and  with  the  excep- 
gns   nf    liipTis   hud   disap- 


coriafions    appeared,    therefore    the 
The    dermatitis    licnlcd    in    two    va- 
tion  of   the   inlninasiil    nodules   all 
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pcflroi]  witli  it.  Irmiiiutiuii  was  liikfii  up  ni>w  in  ii  more  vwr- 
getic  manner,  llie  sUlings  takinfi  place  tliiily  ai  a  iliwtancc  of  an 
inch  only  and  lusting  fittoen  minntL-s.  No  protixtion  ' 
I'XiM'pt  thai  Ihf  L'vcs  were 
kept  cloM-.l.  Aftor  ihu 
•'i^'hth  irnidiation  inlon^i' 
ilcnnntitis  set  in.  At  tin.' 
iliistant  aruas  tliu  inflani- 
nialron  was  of  tin- m<)rid 
and  at  the  up|vr  lip  ol 
the  lliird  degrw.  'I'ho 
face  WHS  liuM  ui-ward.  so 
that  the  rays  (.■oultl  rtafh 
th<.'  jntranamil  nodnh's. 
I'ndiT  warm  applimliiins 
i)f  Burow's  Kfilution  tlu- 
reaction  drsapiK-jiri.il  in 
three  weeks.  Durinj;  the 
after  -  treatment  i^alicvl- 
lanolin  (I  ]H>r  cent)  wai^ 
employed,  Four  weeks  af- 
ter the  reaction  hud  set  in 
recovery  wa§  perfeet.  The 
intranasal  noilnlew  were 
eieatrizod.  Fig.2G8  shows 
tlic  rernlt  of  eiealrizatinn. 
one  of  its  effects  iMiing  tJic 
narrowing  of  the  left  nos- 

IriL  The  patient  was  irradiated  again  six  times  in  the  same  man- 
ner in  which  he  was  treated  at  first.  No  recurrence  was  observed. 
If  H  mask  is  used,  gauze  c-overed  with  five  thieknesses  of  linfoil 
is  l)esl  selected  into  which  a  hole  corresponding  with  the  part 
irradialcil  is  cut.  The  mask  is  fastened  to  tlie  head  liy  a  linndiigc. 
A  considerable  portion  of  the  healthy  tissue  must,  however,  always 
h.'  left  free. 

IJ'Prs    KHYTHKMATODES 
ilabn.  SchilT.  SchottK,  Jutassy,  Wootls.  Taylor,  and  the  author 
reported  the  nmst  satisfactory  n-snlts.     In  most  eases,  however, 
speedy  reeurreme  was  obtjrviii,  which  yielded  only  to  repeated  ex- 


ayo 
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poeurcti.  Otherwise  the  mode  of  treatment  is  the  eame  as  in  lupus 
vulgarig.  The  reaction  causes  hypereemia  and  swelling,  followed 
by  exudation  and  crust- form  at  ion. 

Fig.  2C9  illustrates  the  case  of  a  woman  of  twenty-four  years 
who  suffered  from  lupus  erylhematodes  nasi  et  faciei  since  she  was 
five  years  old.  The  facial  leston  had  the  appearance  of  a  butterfly. 
Although  being  treated  with  caustics  and  the  Paquelin's  cautery 
the  disease  was  diswminated.  The  patient  gave  a  history  of  tuber- 
culosis. A  brother  as  well  as  a  sister  died  from  pulmonary  tuber- 
culosis. She  had  three 
L-hildrcn,  one  of  which 
was  Blill-born,  and  an- 
other died  from  nienin- 
gilJs  (lulxTCulous).  The 
third  is  healthy.  No 
lentativo  exposures  were 
given.  Irradiation  was 
Iricd  every  second  day 
for  ten  minutes  at  a  dis- 
timir  of  an  inch.  A  soft 
tnln'  was  selectcfl.  After 
Ihc  fiftivnth  exposure  the 
inlillration  began  to  dis- 
;iii|ii'iir.  After  the  twpn- 
I  ■ill   I'XiKisure  Iho  crusts 

off  and  the  nodiiles 

-  h  •>  wimI  the  signs  of 
sliriiiking.  After  the 
twenty-fifth  exposure  the 
iiodnlew  had  disappeared, 
the  skin  appeared  smooth 
(Fig.  370).  For  six 
weekf  slight  rishwss  [KTsistcd.  The  after-treatment  consisted  in 
the  application  of  sulicvl-hinolin. 


CAKCINOSfA 

The  treatment  of  external  forms  of  carcinoma,  including  those 
of  breast,  tongue,  and  cervix  uteri,  by  the  Rontgen  rays  has  become 
a  recognised  method.     Tn  fiict.  all  integumental  types  are  accessible 
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to  Ri>ntgen-ray  therapy.  In  the  iloop-seatwl  furms  the  strength  of 
the  rajB  decreases  bo  much  that  onlv  a  limited  influence  is  exerted. 
There  is,  of  course,  a 
regroHsive  metamorphosi;: 
observed  in  the  deejHT  tis- 
sues of  the  body,  but  onlv 
under  extremely  favoura- 
ble circumstances  a  cuii' 
would  Ih!  esjM?cted.  ThiU 
even  carcinoma  of  the 
stomach,  liver,  or  of  Ihi' 
corpus  uteri  may  be  iiiHu- 
enccd  is  not  denied,  Inil 
siich  influence  is  mil  in- 
tense enough  to  prom- 
ise more  than  a  slif,'!il 
amelioration.  jVc  r/m'./ 
w  (  w  I  s  !  ExtravH};init 
promities  will  discredit  ihr 
new  and  delicate  lii'M 
of  Riintgotherapv.  In 
spite  of  the  fact,  Imw- 
ever,  that  Jntegnmcnial 
carcinoma  yields  to  lln 
Rent  gen  therapy,  the 
author  would  regard  it  ex- 
tremely unwise  to  leave  lo  the  rays  what  can  l)e  done  much  quicker 
and  more  effectively  with  the  scalpel — namely,  extensive  removal. 
But  irradiation  should  be  considered  in  the  after-treatment  a& 
well  as  in  inoperable  cases.  Even  after  a  thorough  operation  of 
carcinoma,  cells  are  often  left  in  the  deeper  strata  which  cannot 
be  reached  by  the  surgical  knife.  We  must  consider  that  in  the 
majority  of  cases  the  recurrence  of  carcinoma  is  caused  by  the  epi- 
thelial cells  of  the  primarily  affected  area,  and  but  rarely  by  those 
of  the  secondary  foci.  Local  recurrence,  the  most  frequent  form, 
is  always  jiroduced  h>'  the  carcinomatous  cells  which  were  left  back, 
at  the  operation,  while  the  indirect  type  originates  from  neighbour- 
ing tissue,  which  at  the  time  of  the  operation  appeared  to  be  nor- 
mal, but  in  fact  carried  the  embryonic  elements  of  carcinomatous 
infection. 


;  OF   Luri's  ERmiEKA Tonus, 

iir  eta.  am,  rpMiD  nt  la- 

(Compan  Fig.  3C9.) 
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A  carcinomatous  portion,  however,  left  at  the  time  of  operation 
must  not  necessarily  always  be  the  cause  of  further  infection.  The 
vis  nirdicatrix  naiurw  often  attempts  to  secure  a  natural  protection 
by  surrounding  the  cancer  alveoli  with  giant  cells,  which,  as  micro- 
scopical examination  shows,  starts  a  regressive  metamorphosis 
analogous  to  the  well-known  healing  processes  in  tuberculosis.  It 
is  the  abundance  of  tlie  epithelial  toxines  which  prepares  the  soil 
for  the  new  invasion  and  further  development  of  the  carcinoma 
cells.  This  also  ex])l«uns  the  rare  occurrence  of  blood  metastasis 
in  carcinonui.  If  these  cells  could  not  really  be  destroyed,  but  if 
only  a  regressive  inetanH)r])hosis  was  induced  by  the  rays,  a  great 
advance  in  the  treatuKMit  of  this  horrible  disease  would  be  made. 
The  pioneer  work  in  this  direction  was  done  in  the  United  States, 
Gilman, Williams,  Pusey.Grubbe,  Morton, Allen,  Johnson,  Skinner, 
and  tlie  author  having  l)e(Mi  early  advocates  of  the  new  method  in 
carcinoma.  As  a  rule  the  induration  disappeared  after  \h  to  30 
seances.  (Vusts  disaj>j)eared  and  cicatrization  of  ulcerated  areas 
began.  In  epithelioma  (ulcus  rodctis)  the  hard  margins  of  the 
ulcerated  area  soften,  the  adjacent  tissues  becoming  erythematous. 
Later  on  granulations  appear  on  the  surface  of  the  ulcus,  which 
brings  it  on  a  level  with  the  normal  integument.  Epidermization 
soon  foHows  then.  The  subjective  condition  often  improved  after 
one  cx[)osure.  In  fact,  one  of  tlie  most  striking  signs  of  improve- 
ment was  the  prompt  relief  from  pain.  Truly,  if  the  rays  w-ould 
do  no  more  than  to  give  relief,  where  strong  narcotics  failed,  they 
would  be  a  blessing.  Microsco[)ical  examination  show?^  gradual 
destruction  of  the  epithelial  cells.  Nucleus  and  ])rotoplasm  un- 
dergo lysis.  In  some  cells  fatty  degeneration  is  observed.  At  the 
same  time  there  is  a  stinnilatorv  effect  on  the  connective-tissue 
elements. 

In  the  ex])osures  examined  by  the  author,  the  irradiated  areas 
showed  colloid  degeneration,  the  character  of  the  tumorous  texture 
having  disappeared.  It  seems  that  this  colloid  change  is  character- 
istic for  the  mode  of  cell-metamorphosis  after  irradiation.  Fig. 
271  shows  the  tumourous  area  in  adenocarcinoma  of  the  breast 
before  irradiation,  while  Fig.  272  demonstrates  the  same  area  after 
slight  reaction  had  set  in.  In  the  latter  colloid  (U^generation  is 
beginning.  A  resend)lance  to  glandular  structure  is  shown.  In 
most  parts  the  alveoli  are  completely  filled  with  epithelial  cells,  so 
that  in  some  places  they  appear  like  alveolar  carcinoma.     Some 


HI'WIAI,    INDUATIOXS 


393 


nreur:  liavL-  iindLTgone  <i(;j;t'iii'ratuiii.  llieir  ppitlidial  fclls  not  taking 
on  the  Btuin  llie  snnip  us  others.  The  cpUii  htivp  diminished  in  size, 
nnd  llie  degenerated  nrea,  except  the  nueld.  nppears  coarsely  gran- 
ular. Changee  of  the  siime  nature  are  observed  in  the  epithelium  of 
the  skin  covering  the  tumour  (also  due  to  the  aetion  of  the  rays). 
In  ponie  parts  'if  the  necrotic  area  ii  large  amount  of  dense  con- 
nective Hbsuc  and  marked  vawularily  are  noticed. 

In  the  treatment  of  the  skin  dineasc8  descrihcd  above,  tentative 
exposures,  and  prote<'lioii  of  the  vieinily  of  the  affected  area  were 


advised.  The  distance  of  the  tube  was  not  less  than  4  inches  in 
Ihe  l)eginning,  the  duration  ten  minutes,  and  the  intervals  two  to 
three  days  on  an  average. 

In  treating  malignant  diseases  we  shouhl  be  governed  by  entire- 
ly different  principles.  The  author  has  emphasized  reiieatedly  that 
nothing  apjiearn  more  absurd  ihan  protecting  the  area  which  de- 
mands the  intlueiu'^  of  a  sort  of  destroying  agent.  Since  Volkniann 
fmind,  on  microscopical  cxannnation,  that  even  in  small  and  super- 
ficially locfttefl  carcinomatous  growths  of  the  mammary  gland,  the 
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fascfa  was  generally  involvod,  lie  was  naturally  led  to  the  conclu- 
eion  tliat  removal  of  the  tumour  alone  was  an  insufficient  pro- 
cedure. The  correctness  of  his  investigations  was  corroborated  bv 
Heidenhain,  who  found  carcinomatous  cells  in  the  euperficiat 
layer  of  the  poetoralis  major  muBcle.  even  when  the  breast  was 
only  superfieiiilly  involved.  From  Ihese  observations  we  Icarmil 
that,  at  least,  the  superficial  laver  of  ihe  pectnralis  major  muscle 
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should  be  dissected  away  in  all  caises.  when  the  carcinomatous  nod- 
ule was  but  of  small  size. 

It  did  not  take  long  for  the  conclusions  of  Volkraann  and 
Hcidenhain  to  bear  rich  fruits.  The  surgeons  who  followetl 
Volkmann's  example  were  soon  able  to  report  cases  which  showed 
no  signs  of  recurrence  until  after  more  than  a  year.  Kuestcr,  Senn, 
Halsted,  Weir,  Meyer,  and  the  author  (Medical  Society  of  the 
County  of  New  York,  Sovcmher,  1892)  advised  ?tiil  more  radical 
steps,  with  more  or  less  modification  of  the  original  method. 

The  motto  "  Better  too  much  than  too  little  "  must  be  adhered 
to  in  malignant  disease,  as  emphasized   in   the  iiutliorV  previous 
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publications.  It  is  better,  therefore,  to  euffer  from  alight  func- 
tional disturbances  after  sacrificing  the  whole  pectoralie  major  and 
minor  muscles  than  to  attain  a  pood  functional  result  followed  by 
speedy  recurrence. 

Even  if  a  limited  area  is  involved  only,  as  in  the  case  illus- 
trated by  Fig.  275,  a  most  extensive  removal  is  requirL'd. 

Now,  if  we  are  convinced  of  the  fact  that,  even  when  there  is 
only  a  email  carcinomatous  nodule  in  Ihe  mammary  gland,  the 
superficial  la3'er  of  the  pectoralie  major  muscle  contains,  or  may 
contain,  carcinoma  cello,  why  restrict  ourselves  then,  if  we  attempt 
to  treat  a  nodule  of  this  kind  by  the  Riintgen  rays?  Is  it  not 
exactly  the  contrary  of  what  we  wish  to  achieve,  if  we  then  pre- 
vent distant  carcinoma  cells  from  being  reached  by  covering  the 
vicinity  with  some  impermeable  metal?  We  want  to  reach  all  car- 
cinoma cells  if  we  tan,  and  the  so-called  shield  does  not  shield  the 
patient,  but  the  carcinoma  cells.  Therefore,  shields  off  in  malig- 
nant disease !  If  we  have  made  up  our  mind  to  influence  the  carci- 
noma cells,  we  must  employ  sufficient  energy  to  enforce  this  result. 

This  does  not  imply,  however,  that  the  other  extreme  should 
be  striven  for.  We  must  follow  our  therapeutic  strategy  in  a 
determined  but  carefully  oheervant  manner.  The  practical  modus 
operandi  is,  therefore,  about  the  following: 

The  patient  suffering  from  malignant  disease  is  irradiated 
without  first  submitting  to  tentative  exposures.  The  tube  should 
be  as  near  the  tumorous  area  as  possible,  the  distance  of  the  tubal 
wall  from  the  skin  never  exceeding  2  inches. 

This  is  done  for  the  purpose  of  influencing  the  growth  itself 
as  powerfully  as  possible.  After  there  is  a  slight  erythematous 
reaction,  within  the  immediate  vicinity  of  the  growth,  the  distance 
is  increased  for  the  following  sfatire.  Thus  the  rays  reach  a  larger 
surface.  In  mammary  carcinoma,  tor  instance,  the  area  Ix'twecn 
the  sternum  and  axilla  must  be  fully  exposed,  Wlien  this  wider 
field  becomes  er)'thematou6  also,  the  irradiation  must  be  stopped 
for  a  few  days  until  it  shows  sighs  of  disappearance.  It  is  not 
advisable  to  wait  until  the  last  little  sign  of  dermatitis  has  van- 
ished, because  much  valuable  time  may  be  lost  by  wailing.  Re- 
peated attacks  of  dermatitis  may  thus  be  endured. 

It  seems  to  (he  author  that  the  further  the  carcinomatous  infil- 
tration has  extended,  the  more  resistance  to  dermatitis  exists,  and 
consequently  the  less  reaction  takes  place,  the  cell-metamorphnsis 
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lowering  the  irritability  of  the  skin.  This  non-susceptibility,  of 
course,  varies  with  the  diirerent  types  of  malignancy,  it  seems  to 
be  greatest  in  the  fibrous  variety  of  carcinoma. 

in  severe  cases  and  when  there  is  little  reaction  the  author's 
diapliragm  may  Ijc  used  in  order  to  concentrate  the  rays  on  the 
tumorous  area.     { Fig.  '^5.) 

If  there  be  extensive  ulceration,  causing  retention  of  pus,  irra- 
diation sliouhl  not  be  continued  until  the  area  is  exposed  fully, 
and  any  necrotic  tissue  removed  by  the  scal|>el  or  sharp  spoon. 
If  this  ib  omitted,  the  power  of  the  rays  is  not  only  inhibited,  but 
at  the  same  time,  toxa'inia  from  local  decomposition  is  added  to 
cachexia,  a  very  dangerous  association,  indeed. 

If  the  integument  is  concerned,  soft  tubes  nmst  be  employed, 
but  deeper  infiltration  recpiires  tubes  of  medium  hardness.  It  is 
obvious  tiiat  for  very  deep-seated  growths  hard  tubes  should  be 
employed,  in  view  of  their  greater  penetration  power.  But  the 
rays  do  not  in  their  present  capacity  possess  so  much  force  in  the 
deeper  tissues  of  the  body  as  to  induce  a  complete  regressive  meta- 
morphosis. 

The  author  does  not  maintain  that  the  production  of  dermatitis 
in  the  treatment  of  malignant  disease  is  desirable  or  a  conditio 
sine  qua  nan.  But,  with  our  present  means,  he  regards  powerful 
and  long  irradiation  a  necessity,  and  this,  unfortunately,  entails 
the  ])rovocation  of  the  dermatitis. 

The  author's  experience  shows  that  whenever  a  dermatitis  has 
apj)eared  the  size  of  the  growth  has  diminislied,  (edema  and  pain 
have  decreased,  and  the  general  condition  of  the  patient  has  im- 
proved. 

In  spite  of  extensive  dermatitis,  which  causes  a  most  distressing 
burning  and  itching  sensation,  all  patients  suffering  from  malig- 
nant disease  were  anxious  to  undergo  irradiation  again  as  soon  as 
possible.  If  the  rai.^on  d'Hre  is  thorougldy  ex])]ained  to  tlie  pa- 
tients, they  will  certainly  not  make  their  physicians  responsible  for 
excessive  burns.  A  patient  afflicted  with  carcinoma,  especially 
if  it  is  inoperable,  has  indeed  nothing  to  lose,  and  can  well 
afford  the  risk  of  being  burned.  Will  he  act  like  tho  boy  who 
threw  rotten  c^ggs  at  the  man  who  pulled  him  out  of  the  water 
and  saved  him  from  drowning,  because  in  doing  so  he  had  pulled 
out  a  lock  of  hair?  And  in  any  case  the  physician  is  a  soldier  and 
must  do  his  duty  unconcerned,  wh(»ther  he  is  applauded  or  insulted. 
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Of  course,  tlie  [lurL-ly  cosmetic  stand[)oiiit  is  ciilirely  liitlcreiit. 
I  f  ilermatitiB,  as  ulluded  to  above,  occurs  in  the  lace  of  a  fair  lady, 
who  siiiipty  wanted  to  be  trenteil  for  hypertrichosis,  the  cure  proves 
to  be  worse  than  the  disease. 

As  a  rule  a  seatire  of  ten  minutes,  repeated  every  second  or 
third  day.  suffices.     Extensive  and  ileepor-seated  growths  should 
he  irradiated  daily  for  the 
same  length  of  time,  and 
if  no  intense  reaction  ap- 
pears, for  twenty  minutis. 

As  soon  as  improve- 
ment is  noteil.  tlie  expo- 
sures should  for  a  while  he 
shorter  and  the  intervals 
longer.  Six  weeks  after 
recovery  irradiation  uni>'t 
I>e  taken  up  again  for  a 
short  period.  The  view.* 
of  Volkmann  and  iloidcn- 
hain  are  strikingly  illus- 
trHte<l  by  the  ohsiTvation 
of  the  two  following  ciisi's ; 

Fig.  273  illustrates  a 
patient  of  ninety-one  years 
of  age  who  eulTered  from 
epithelioma  of  the  eyelid 
for  four  years.  He  was 
treated  eheniically,  espe- 
cially with  caustics.     No 

attempt  at  excision  was  ever  made.  The  patient  was  greatly  dis- 
turlu'd  by  the  exenieiating  pain  in  and  around  the  deep  ulcer.  All 
cfforls  to  give  relief  provi-d  to  Ix'  fiiiinres  until  an  attempt  was 
made  with  the  Hontgcn  rays.  After  the  first  exposure,  which 
lasted  five  minutes,  the  pain  was  considerably  lessened,  and  after 
Ihe  second  e-iposurr.  two  days  then-afler,  it  disappeared  entirtdy. 
No  protection  was  given,  except  that  the  patient  closed  his  eyes 
during  the  sfiincf.  Sometimes  the  distance  nf  the  tulial  wall  from 
the  skin  was  not  more  Ihan  half  an  inch. 

.Mlhough,  after  the  nineteenth  exposure,  slight  erythema  de- 
veloped, the  seances  were  not  stopped  until,  after  the  twentj-sec- 


(Comittie  Fig.  UT4J 


"ud,  painful  (ItTimilitis  showed  over  the  face.     Further  irradia-           H 
lion  was  Btojipfd  then  for  two  weeks,  when  all  signs  had  disap-            H 
peaml.     The  romainder  o£  the  ulcer  was  dusted  with  seroform,            H 
which  was  also  used  in  the  intervals.    After  three  more  expoBores            ■ 
the  epithelioma  had   fully  cicatrized  (Fig.   274).    At  Ihc  same            ■ 
time  an  epithelioma  showed  its  first  signs  at  the  lower  Up.    It  is  at            I 
present  being  treated  with            | 

Rontgen  light.  The  eye 
is  in  no  way  afEected. 

It  must  be  assumed 
Ibiit  while  the  maeroscop- 
ical  evidence  of  carci- 
noma was  concentrated 
upon  Iho  eyelid,  the  cells 
must  have  been  spread 
around  the  lymph-vessels 
of  the  whole  face,  thus, 
finally,  establishing  a 
focus  in  the  lower  lip. 

The  case  illustrated  by 
Figs.  275  and  276  is 
analogous.  It  concerns  a 
man  of  fifty  years,  whose 
epithelioma  of  the  lower 
lip  (Fig.  275)  was  cured, 
no    signs    of    recurrence 

k 

snowing     until     eighteen 
Fift    m-C.«    or    KP.TnEL.o»..    ,u,rB-      months  afterward.  "  Then 

T«.TKD      BI       FlO       3T3,     ClTHEB     BY       IllRl-                                „               n      , 

ui^TioK.                                                           a  small    nodule   appeared 
in   the   left   submaxillary 
region,    the    removal    of    which    was    refused    by    the    obstinate 
patient.     \o  Iroiiliiicnt  of  nny  kind  was  submitted   to  until  the 
tumour   reached   the  size  illustrated  by   Fig.   276.     It   extended 
then  from  the  genin-hyoRlossus  muscle  up  to  the  parotid  gland. 
As  could  be  ascertained  by  skiagraphy,  as  well  as  by  subsequent 
resection,  the  hone  showed  slight  erosion  at  its  lower  anterior  bor- 
der.   The  microscopical  examination,  made  by  Dr.  R.  H.  Buxton, 
revealed  the  presence  of  a  large  number  of  cell  nests  in  the  epi- 
thelioma.    An  extensive  openitinn  consisting  in  the  e.\scctinn  of 
the  left  half  of  the  mandible  and  removal  of  the  parotid  gland,  the 
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temporal,  the  masBeter,  and 
tlie  titeruo-cleido-niaBtoid  mus- 
cles was  done.  Recoverj'  was 
uninterrupted. 

Fig.  277  illustrates  unaio- 
gous  conditions.  The  patient's 
breast  was  amputated  by  the 
author  for  fibroearc-iuonm. 
Two  yen  Ft!  iiftorward  a  cartiiio- 
niatouB  growth  appeared  in  the 
inguinal  region,  while  the  area 
of  mammary  amputation  re- 
mained normal. 

From  the  observations  of 
the  case  ilSustrated  by  Figs. 
278  and  279  valuable  informa- 
tion  can   he   gained.     At   the 

time  the  patient  was  presented  to  the  American  Therapeutic  So- 
ciety, May  15,  1908,  she  was  fifty-nine  years  old.  She  began  to 
suffer  from  carcinoma  of  the  breast  ten  years  before.  After  having 
been  operated  upon  ten  timea 
she  cnjoved  fairly  good  health 
(  Fip.  2:s).  The  result  of  the 
aiilhor'fi  first  operation,  per- 
fi.ruicd  in  February.  181)4,  was 
illustrated  in  the  Clinical 
Kcorder,  October.  1896  (Fig. 

S)ie  had  not  asked  medical 
nhii-c  until  a  year  after  the 
lirsi  signs  bad  shown  them- 
t^flvfs.  There  was  an  exten- 
sive carcinomatous  area  then 
of  the  left  breast,  the  axillary 
glands  also  being  involved. 
The  extensive  destruction  and 
ihe  pain  appealed  to  her  at 
last.  It  is  eolf-evidcnt  that 
under  the  circumstances  the 
author  had  to  perf<>rm  a  very 
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extensive  operation,  not  only  rprnovi 
cle,  together  with  the  axillnrv  glands, 
area  of  adjacent  integument  that  t 


n>:  ihe  poi-toralie  major  mns- 
biit  also  e-xsecling  so  large  an 
.  plastic  operation  had  to  be 
uiulcrtaken  (see  Fig. 
279).  Itecovery  was  per- 
fecl  until  six  months 
liitiT.wlicn  a  [iiiiall  nroiule 
iip|n'rtn-il  at  the  anterior 
axillary-  fohl.  This  was 
a^ain  extensively  re- 
nioYi'd.  Then  a  period  of 
cuphiirift  followed  for  a 
whiile  year.  In  Septem- 
ber. ISltCi,  a  hard  nodule 
originated  near  the  ster- 
num, which  was  also  ex- 
tirpaled.  Then  there  was 
no  ilistnrlianee  until 
June,  18SIT.  when  a  small 
noilulc  ajifTeared  in  -the 
a\ilhi,  which  was  extir- 
Piiteil  hy  Dr.  F.  Torek,  to 
whom  the  author  is  in- 
dehted  for  the  following 
n.port : 

On  .\uguPt  7.  1897, 
lliere  was  a  pain  at  the 
site  of  the  past  operation.  No  recurrence.  March  7,  1898,  recur- 
rence in  posterior  axillary  lino  ;  extirpation  April  1 1,  1899  :  another 
recurrence,  the  tumour  showing  about  .3  centimetres  in  diameter; 
ichthyid-vasogen  treatment.  On  January  Ifi,  1900,  the  inimovahle 
tumour  has  grown  to  Ihe  size  of  8  to  9  centimetres  in  diameter. 
Dissection  of  axillary  artery  and  ligation  of  the  axillary  vein. 
Microscopical  examination  hy  Prof.  Ilcnry  J.  Brooke;  carcinoma, 
with  nmch  fibrous  tissue.  Fehruary  14th,  wound  perfectly  healotl. 
February  14,  1901,  another  recurrence  in  axilla,  tumour  being 
about  the  size  of  an  egg.  Fehruary  19th,  operation.  Discharged 
from  haipital  cured  March  8th.  August  21,  1991,  anolher  large 
node,  probably  starting  from  the  slump  of  the  pcctoralis  major 
mUBcle,  is  removed.     Primary  union.     October  31,  1901,  another 
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operation  is  mtule  in  the  ])ci'toral  region,  am)  two  iiodulep  reinovetl 
in  tho  axilliirv  n.'f;i"n.  Janimrv  Ki,  I'M'i,  another  refurrenco  in  tlie 
axilla  of  the  size  of  a  filbert :  also  one  tumour  below  the  clavicle, 
of  the  i^ize  of  a  walnut.  A  third  neoplasm  is  observed  in  the  left 
arm.  in  the  former  region  of  the  peetoralis  major  muscle,  and 
alongside  the  biceps  muscle.  None  of  the  recurrent  tumours  is 
movable.  Medication:  Thyreoid  extract.  In  view  of  thiB  enor- 
mous extent  of  the  growths,  the  arm  also  being  extremely  (edema- 
tous, a  tenth  operation  seemed  to  be  inopportune,  therefore  the 
Riintsen  therapy  was  considered  now. 

Still,  it  seemed  to  be  more  preferable  to  extirpate  the  tumonr- 
ous  portiong,  as  far  as  it  was  po.^sible,  before  resorting  to  irradia- 
tion. The  author  succeeded  in  removing  the  whole  biceps  muscle, 
and  a  part  of  the  axillar}' 
region. 

The  infraclavicular 
tumour  could  not  be  re- 
moved in  ■  its  entirely. 
The  patient  left  St. 
Mark's  Flospital  eleven 
days  afterward.  The 
general  condition  had  re- 
markably improved  after 
ten  irradiations,  each  one 
lasting  about  thirty  min- 
utes. The  infiltration  In- 
low  the  clavicle  and  abing 
the  triceps  muscle,  ai;  wi^ll 
as  the  (Edema,  did  not 
liisappear  until  extensive 
dermatitis  of  the  firsl  de- 
gree had  set  in. 

In  spite  of  its  imjJiT- 
fecl  recoverr,  this  case 
must  be  regarded  a  tri- 
umph of  surgery.  Ten 
years  have  now  elapset]  since  the  first  sign  nf  carcinoma  was  ob- 
served, and  nearly  eight  years  since  the  first  operation,  which  was 
performed  under  the  most  unfavourable  circumstances,  due  to  the 
patient's  own   prociaeli nation.     The   patient   still    appears   well. 
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■,  but  belicvps  that  under  the  Ronf^ 
■omiition  wi!l.  at  Icnst  temporarily,  improve 


The  iiulhyr  t'X|jeets  no 
gen  troatnient  her  i 
further. 

Another  eaee,  also  presented  to  the  Therapeutic  Society,  may 
be  mentioned  in  view  of  a  few  interesting  peculiarities.  It  was  one 
of  adenocarcinoma  "f  tlie 
liroafit,  recurring  1  h  r  e  e 
monthH  after  the  niopt  skil- 
ful retuoval, 

Wiihin  another  three 
mouths  a  large  infiltrated 
mai^s,  reach  int;  from  the 
sti'rnum  to  the  axilla,  had 
formed.  The  supraclavic- 
ular region,  the  shoulder. 
and  the  whole  upper  ex- 
tremity of  that  side  were 
a-ilematous  to  the  utmost 
degree.  Near  the  Btemuni  a 
r^uiall  uloerating  area  was 
niitiwd.  The  patient  euf- 
fercil  temporary  pain  ftf 
nn'at  intensity.  The  husi- 
liand  was  told  then  that 
there  was  hardly  a  possible 
chance  even  of  improve- 
ment, but  he  urged  the 
author  to  try  irradiation 
nevertheless.  The  whole 
area  was  exposed,  first  at 
intervals,  and  then  every 
day.  for  an  average  of 
twenty  nn'nutcs.  There  were  sixteen  exposures  altogether  before 
the  presentation.  After  the  fourteenth  exposure  the  infiltrated 
area  liegan  to  shrink  and  the  tedema  disappeared  entirely.  The 
recurring  growth  had  reached  the  pleura,  as  was  evident  from  the 
presence  of  pleuritic  effusion,  which  was  aspirated.  A  speeimen 
taken  from  the  irradiated  area  showed  colloid  degeneration,  the 
adenoid  character  having  disappeared.  This  seems  to  some  extent 
to  show  the  mode  of  cell -metamorphosis  which  the  cells  undergo 
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after  irradiation.  (Com- 
pare section  on  l'vsi«laf.'- 
ical  EfEwte.) 


The  p 


I.   tllL- 


time  of  presentalion  frrv 

from  pain  and  Hit  iippc- 

tite  had  increased.    A  ffw 

daj'B  later  the  superlici^il 

layers  around  the  ukerul- 

ing  an'ft  shed   thcmMclvcs 

as  seabs. 

Even  in  this  desperate 

case  the  tenipornrv  influ- 
ence of  the  rays  was  well 

niarkei).     The  patient 

after    a    long    j)eriiiil    of 

euphoria     succuinbefi     to 

pleuropnenmonia  thrw   monilis  later.     The  author's  observation 

sii^jrests  that  irradiation  should  l)e  Ix'gtin  aw  soon  as  union  is  per- 
Ti'ct  after  the  removal  of 
the  neoplasm,  and  should  be 
kept  up  for  a  period  of  sev- 
iTrtl  weeks. 

Another  ease,  presented 
lo  the  American  Thera- 
peutic Society,  is  that  of 
an  unmarried  lady  of 
t'orty-KOven  years  who  no- 
liied  a  small  nodule  in  her 
l.ft  breast  in  June,  189fi, 
which  caused  slight  pain. 
In  Oetolwr  ot  Hie  same 
year  she  consulted  a  re- 
puted clinician,  who 
advised  immediate  ampiiia- 
lio  Tnninnnf.  But  she  pro- 
crastinated until  Deccm- 
i)er  21.  1897.  when  she 
Recovery  was  speedy,  and  it  was 
rrence  took  place  near  the  ster- 


submitted  to  extensive  operation, 
not  until  August.  1898.  when  rer 
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num.  In  NiweinWr  of  llie  nanie  year  a  swond  pjttirpation  was  & 
ccssfully  |MTf(jrmed.  Another  rectirnjnce  took  plai-e  March,  1900, 
but  no  operation  was  altenlpt(^d  then,  the  treatment  eoneisting  cspc- 
eiiilly  in  local  apjilieatinn  nf  antiseptiett  anil  in  thi:  ailininiiitratinti 
of  Fowler's  ttolution.  On  Marth  ITth  the  author  saw  the  patient 
for  the  first  time.  Then  there  ivas  a  large  hitril  inues  of  the  size  of 
.  a  fist,  eovering  the  manuhrinm  ti^terni  and  a  large  ulcerated  area  in 
the  left  mammary  region  (see  Fig.  280),  CnnRiderahte  tpilema 
was  also  present.  After  twenty-four  irradiations,  whiih  on  the 
average  lacted  twenty  minutes  at  each  time,  the  Inrfie  mas-^  above 


I 
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the  sti-1'nnni  shrank  almost  entirelv  and  nuieh  of  the  uh'eriitiona 
cieatrized.     The  ledema  disappeared  {'ompU'tely  (Fig,  281), 

After  an  interval  of  three  months  alight  reeurrenee  took  place. 
Irradiation  was  done  again  for  ten  minutes  each  time,  .\fler  the 
seveuteenth  seance  dermatitis  wt  in.  so  that  (he  treatment  was 
stopped.    This  ease  is  still  under  ohservatinn. 

Fig,  282  illustrates  the  ease  of  a  woman  of  forty-five  years  who 
did  not  submit  to  operation  until  a  year  after  the  onset  of  the 
disease.  Recurrence  took  place  fonr  months  after  thorough  re- 
moval. Partial  e.xtirpation  was  performed  again,  and  fretjuent 
irradiation  was  done  until  intense  reaction  took  place'    Afler  the 
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reaction  wns  over,  the  patient  improved  considernbly.  A  ticcond 
reeurrence  took  place  six  months  after  the  partial  extirpation,  to 
which  the  patient  euccumbed. 

An  to  further  statiwtice.  reference  is  injidL-  to  the  author's  pre- 
vious publications,  New  York  Medical  .lourmil.  May  '^4,  1;K)3.  Ue- 
view  of  Keviewtf,  Anyust. 
]!l(i2,  and  Medical  Record, 
February  14,  IWOS. 

As  emphasized  above 
tile  Hiintgen  rays  slu'iil 
not  be  snbBtitutwl  fnr  i!  ■ 
siirjiical  treatment  of  i-.m 
.■itioma.  It  Khould  m^i 
even  lje  tried,  because  i 
earcinoniatniis  aren  il 
often  irradiuleil  biTouii'> 
ilegcneraled,  and  win-t 
»|ierati<in  is  suhitilttcd  t' 
thi-n  union  by  first  inleu 
lion  is  not  obtained.  K\- 
(I'ssive  hariorrhage  m»\ 
also  occur  in  the  meta 
nuirphnsed  timfucn. 

It  shouhl  also  be  kcp 
in  mind  that  partial  ny- 
eraliotis,  which  in  tortin'i 
years  were  regardeil  no 
scientific,  are  indieat<ii  i 
(he  after-treatment  is  i-.'.v 
ried  on  by  irradiation.  Ii 
dif|>-wat(vi  ean-inoitia  iii 
attempt  should  be  madi 
lo  remove  as  much  an  p"s 
silile  nf  the  onler  [Mirtinr 
in  order  to  enable  tin 
rays  lo  (H't  k'tler  acees;;  t 
it  is  sometimes  even  advit 
111  keep  llicin  oi)en  and  si 
]icnetrntc  the  ovcrl.ring  tiwties 
(lii-cetly. 
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Ordinarily  prophylactic  irniiliatioii  should  be  begun  as  soon 
ns  union  of  the  wound  is  obtained,  and  continued  until  Blight  reac- 
tion shows  iteetf. 

Fig.  28.1  illustrates  the  case  of  a  woman  of  twenty-eiglit  years, 
whose  small  mammary  tumour  was  thought  to  be  an  adenoma, 
wliereu]Km  extirimtion  was  |ferforiiii'd.  Thrw  months  tlit-reaftcr 
reoiirR-ni'e  took  place,  but  no  surgical  stejM  were  undertaken. 
U'hen  the  author  saw  the 
case,  the  tumour,  which 
proved  to  be  of  a  carcino- 
matous nature,  had  gone 
lioyond  the  possibilities  of 
stirgicul  technique.  Irra- 
diation was  tried  there- 
fore, which  improved  the 
condition  remarkably.  At 
the  present  writing  there 
is  only  n  small  cancer- 
ous area,  and  the  general 
health  of  the  patient  is 
pood. 

Fijr.  2Si  illustrates  an 
inii|ierable  carcinomatous 
tutimur  of  the  infracla- 
vicular region  in  n  woman 
of  seventy  years.  In  cases 
of  this  kind  the  Rontgen- 
niy  treatment  must  at 
least  be  tried  in  a  pallia- 
tive sense. 

Fig.  285  shows  car- 
cinoma of  the  skull  in  a 
woman  of  sixty-eiitht  years,  which  was  extensively  extirpated  by  the 
author.     Reeurrence  took  place  two  years  afterward. 

In  Fig.  286  adenocarcinoma  developing  after  the  removal  of  an 
old  suppurating  sebaceous  cyst  is  recognised,  .\fter  thorough 
extirpation  of  the  growth,  irradiation  was  done  prophylactically. 
No  recurrence  was  observed  two  years  thereafter. 

The  same  ohserviifinn  was  made  in  a  man  of  forty-five  years, 
whose  large  epithelioma   of   ihe  lower  lip   (Fig.   887)    was    thor- 
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oughly  removed  a  year  after 
its  onset,  the  patient  having 
treated  hitneelf  by  ointments. 
Irradiation  was  taken  up  at 
once,  recurrence  having  been 
obBervL'd. 

In  the  ease  of  a  lady  »f 
sixty -seven  years,  sufferinf; 
from  caroinnina  of  the  vaginal 
introitUB  (Fig.  288).  the  suinc 
good  result  waa  observed  after 
the  nitiibint'd  treatment — viz., 
extirpalion  follnweil  by  irni- 
diati'in. 

SAKCOMA 


It  was  the  privilege  of  tl 
author  to  eliow  the  first  ease  fiq.  Hos.— Cabcwow*  or  Skull. 

of  sarcoma  success  fully  lreate<! 
by  the  Riintgen  method.     In  view  of  ihe  good  resultu  obtained  in 
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Uiv  trL-fltnii-iit  ot  lartinoiim.  it  «,.s  ..bvi-ni!^  K.  think  ..f  giving  the 

iiijs  a  trial  in  sarcoma.     The  first  patii-nt.  prc-scntttl  to  llie  Ger- 

niun  Mi'diriil  Society  of 

^^^^^                               Nl»   York  Cilv  uii  M«y 

^^^H             w 

-^^^^T^          i^k         ii"-'li'i"isctif     Wnchcn- 

\     "^    XSk       ■"'"■'^''    ■*^""    ''^''    ^"'' 

^^Vjl^t^      f^rvti     from     mfl«lio8aP- 

^^^^^!^Bn    lomii.    lie  WHPaslrongly 

■C"               "^        \           ID    l"''It'wp-r  of  thirty-six 
^^^^      ^   7«     \     ^^«9     '''^"'.     He  reuk'iubeml 
^^^^Sl^^** -^  ^^                                      for  fifteen  ycare  he 

^^■/^V„    {A               ^V      Ini.l    ub»crv.-0    a 

^^^■j^'           ^B             ^V                                                  at 

^^^^            ^f              .^^           tlic  region  of  his  e\tem«l 

^»                    ^                             malleolus.     AMit   one 

^                            year  ago  it  assiiiiieil  tbe 

Pio.   3«8,-.-«i.>i>.,M.    i.L    Vm.isu    iMKoiTfi.     n|i|K'nrHnee  of  u  fomnion 

IN  i  \voM*^  OK  si\tv->evi:n  Yi-Ai.s,            vLTnica.     A    continuous 

irnTca«'  of  siw  was  ol>- 

st.Tv<><l  Ihen.     In  NoveiiitHT.  ['Mm.  the  "  verruca  "  hoi'ame  sensitive 

anil  the  surface  begun  to  excoriate.     Carbolic-nei<J  biths  were  now 

prescribed  by  the  patient  himself,  and  faithfully  useil,  until,  about 

Pio.  ase.— MBI.jIKOMBCOM*. 

Chrii^tmns.  Ilie  growth  had  reached  the  size  of  an  apple.     It  was 

not  until  linn  lliiil  the  pulient  hccanic  fifraid  and  coiiBiilted  hie 

i 
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faniily  phytiifian,  wliu  rfrt-rreil  iiiiii  to  the  ^lutlior's  depurtmt'nt  at 

St.  Mark's  Hospital. 

On  Dereiiiber  24,  1900.  tlie  iiiithor  f«niii<!  the  following  state 

pre.'i'iil :  Tlir  stmnpiy  built  patient  fallows  a  healthy  appearance. 

_  Ik'   admits    beinp   a    free 

(Iriiiker.  Tin-  family  history 
its  good.  At  llie  region  o( 
his  left  external  nmlleolus  a 
(Tiimmr  nf  the  size  of  an  ap- 
pli'  is  noticeable  (Fiji.  28»). 
\\^  consistence  is  nuKlerately 
iiiird.  it?  snrfai'e  of  a  smoky 
>.'rav  I'lilmir,  and  il  seoniw  to 
have  originated  from  the 
,onlluenrtM>f  small  warts.  It 
cannot  lie  dislodged  from  its 
liim'.  The  inguinal  region 
coniiiin?  a  gland  of  the  nlzc 
of  n  walnnt. 

At   first   the  diagnosiis  of 
ide.  and  ampiitalion  considered  acenrdingly. 


lympliosareoiua  wai 


it  to  it.     His  faniilv  also  be 


eing 


but  tile  l>atient  refused  to 
ailverse  to  siieli  a  radical  step. 
Ilie  author  contented  hiniMlf 
Willi  extirjiiilion  of  llie  tiunoiir 
and  of  the  inguinal  gland.  The 
a|jparcrilly  lieailliy  iMTiosleurii 
nf  the  external  malleolus  was 
removed,  together  with  the  neo- 
plasm. Recovery  lH>ing  jH'rfei-'t 
in  a  wwk  the  juitient  left  tlic 
hos].it>i). 

Mieroseopical  examiiialion  of 
ihegrowlli  revealed  the  presence 
of  pigment,  wideh  pnwd  thai 
We  had  to  deal  with  melanosar- 
eoma,  the  most  maligmint  type 
ofsan-omu  (l-'igs.  S!IO  and  2H1). 

The  patient  returned  to  the  hospital  six  weeks  afterward.    The 
same  tumour  i-howed  at  the  outer  malleolus  again,  but  it  was  some- 
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what  broader  and  flattened.  Its  margin  was  encircled  by  a  few 
bluish-black  nodules,  of  ihc  size  of  a  pea,  which  could  be  compared 
to  hiemorrhoidal  noduk'S,  A 
glandular  convolution  of  the 
size  of  a  goost-'s  egg  had  de- 
veloped in  the  inyiiinat  region 
in  the  meantime.  Extirpiition 
waw  perfonned  again.  The  pa- 
tient withdrew  from  treatment 
two  weeks  afterward,  his  ex- 
cuse Ix-ing  that  lie  felt  per- 
fectly well  again.  Four  weeks 
thereafter  ho  presented  him- 
self again  with  a  relapse.  This 
time  there  were  about  thirty 
dark  bluish-black  grape-like 
nodules  of  various  size.     The 

largest  nodules  bled  L'a.sily  ,„i  |,nreh.     The  inguinal  region  showed 

a  tumour  of  the  size  of  the  head  nf  a  new-borji  child.     On  the 

inner  surface  of  the  leg.  especially  alongside  (he  inner  border-line 

of    the   calf,    several    dozens 

of    nodules    had    originated. 

which  resembled  those  of  the 

tumour  itself  closely.     Tlieir 

size   varied   between    that    of 

the  head  of  a  pin  iirid  that  of 

n   cherry.      E.xtirpation    was 

done  once  more.     Thf  micro- 
scopical examination    of  the 

removed    portion,    made    bv 

Dr.     II.     Ki-euder,     showed 

wciI-develo|K-d  large  sarcoma 

cells.     The  pigment  i*  chieiiy 

swn  in  the  form  of  streaks, 

but  by  higher  magnificBlion 

it  can  be  recognised   at;  finr 

granules  which  an-  cimtaincil 

in    cells    in    the    ciriniTtivc- 

t  issue    framework    of   the 
tumour.    In  some  places  they 
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reaemble  a  netting.  Few  cells  in  the  alveoli  of  the  sarcoma  cells 
are  pigmented.  But  some  portions  of  the  section,  CBpecially  the 
necrotic  areas,  show  a  great  amount  of  pigment.  One  uf  the  speci- 
mens was  coloured  with  hematoxylin  and  eosint',  and  a  second  with 
Van  Oieson's  fluid. 

The  patient  would  now  have  submittt-d  to  amputation,  but  con- 
sidering metastasis,  the  pros[)ects  of  such  operation  at  this 
late  stage  would  not  have  appi'ared  promisinp.  Scrum  treatment 
was  now  considered  first.  Although  the  author  himself  so  far  did 
not  experience  much  benefit  in 
a  fairly  large  number  of  bis 
malignant  caaes,  he  still  re- 
gards its  use  indicated  in  such 
desperate  cases.  But  at  tlie 
same  time  the  thought  of  Ront- 
gotherapy  suggested  itself. 

Without  entertaining  au- 
dacious hopes  irradiation  of 
the  defect  left  after  the  last 
extirpation  was  begun.  The 
time  of  exposure  was  at  first 
ten.  then  twenty  and  thirty, 
with  moderate  tight,  and  at 
last  once  even  forty-five  min- 
utes. While  the  exposun- 
lasted  forty-five  minutes  the 
patient  felt  an  itching  sensa- 
tion over  the  whole  leg,  which  Fw.  s«.- 
iBsted  for  several  hours  after  »'  Pia.aB.  < 

the  seance.    Up  to  the  time  of 

presentation  irradiation  had  bet-n  done  seven  times.  After  six 
weeks  there  was  not  only  no  trace  of  relapse,  but  a  numlier  of  the 
metastatic  nodules  of  the  calf,  especially  those  near  the  area  of 
irradiation  disappeared,  while  others  have  shnink  (Frg.  2512). 

The  inguinal  tumour  became  larger  during  the  time  of  this 
treatment. 

Three  weeks  after  the  demonstration  the  defect  at  the 
outer  aspect  of  the  malleolus  had  cicatrized  perfectly.  After 
three  months  no  recurrence  had  been  observed.  The  inguinal 
tumour  was  removed  on  the  day  after  the  demonstration  as  in- 
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teiiHL'J.  and  now  the  inguinal  area  was  a'*^"  irrailiated  overy  sep. 
oiul  liny  for  tm  minutes.    Two  weeks  after  the  removal  a  ikTiiia- 
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is  set  in,  wliich  iirevcntcd  further  irrailiatinn.    The  piiliout  suc- 
iiiU'il   .-luldi'iiij'    to   metastasis  of  the   lungs.      The   disfuse   had 
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renclied  a  stage  in  wliidi  final  rt-fovery  i^ouli]  hardly  be  expected, 
ami  it  is  U>  hv  n.'grettfd  iluil  t!ie  tliouglit  of  tlit;  UuutgotlKTii|w 
did  not  siiggeat  itself  to  the  author  at  an  earlier  stage,  as  treat- 
nieiit  might  then  have  effected  a  local  cure  before  metastasis  could 
have  taken  pla<«.  But  the  course  proved  the  efficiency  of  tlie  rays, 
l)ecause  the  fact  cannot  be  denied  that,  in  great  contrast  to  the 
fornicT  courw,  after  the  preceding  extirpation  no  relapse  was 
observed.  The  fact  that  well-dovelii|ied  sarcomatous  tissue  shrank 
and  cicatrizdi  is  also  beyond 
doubt. 

Similar  experience  was  j 
in  the  case  of  a  lady  of  forly-lw 
years,  who  showed  the  signs  of  s 
coma  of  the  orbit  in  the   fall   < 
1!»IH.     Enucleation  of  the 
had   to  be  undertaken,  but  rci'U 
rcnce    in    the    frontal    btme    d" 
place  three  months  thereafter.  ;i 
reached  such  an  extent  thai  il  \ 
regarded  inoperable. 

After    having    ascertaiui'd 
cvlcnl    of  the   growth    by    a   sk 
graj>h  the  author  removed  the  ■ 
cased  bone  portions.     Three  week.-  i.'ig  aw.— Gmok*. 

thereafler,  when  cicatrization   had 

taken  place,  irradiation  was  begun  three  times  a  wwk.  cxjiosing  ten 
minutes  each  lime.  \o  change  during  two  months'  trcalment  was 
oWrved,  But  when  irradiation  was  slop|M>d  for  three  weeks,  the 
signs  of  recurrence  showe<1  up  again,  the  vicinity  of  the  orljit  pro- 
jecling  far.  \ow  irradiation  was  resorted  to  every  day  at  sumll  dis- 
tance, low  vacuum  and  high  current  being  chosen.  After  eleven 
cxposun-s  extensive  dermatitis  develo|»ed,  which  proved  to  be  of 
ulcerative  typo,  within  the  centre  of  the  irradiated  area.  At  llie 
same  time  complete  alo|)eeia  at  the  diseased  side  set  in  (  Fig.  3!I3). 
The  (latient  snlTered  considerably  for  a  week,  then  the  sym))tonis 
gradually  subsided.  The  treatment  consisted  in  Ihe  applicolion  of 
Burow's  solution  at  first,  and  in  the  use  of  xeroform  gauze  later. 
Three  weeks  after  the  beginning  of  the  vehement  dermatitis  all 
signs  of  the  sarcomatous  infiltration  had  d isap]>eared.  especially 
the  projection,  and  tiie  general  condition  of  the  patient  improved 
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.aruarkably.     There  is,  in  Eatt,  no  ab 

'hifi  state  of  enplioria  hu«  conlinueH  u 

Fig.  204  shows  the  normal  coud 

ftcrwiiRi,     The  skiajmiph  indicates 

lormalily  noted  at  prt«imt, 
p  to  the  present  time, 
tion  of  the  patient  a  year 
tlie  removed  bone  portions 

(Fig.  aori).     AloiKfia  is 
Ktill  well  market!   (Dem- 
onstrated to  the  Surgical 
Section  of  tlie  New  York 
Academy    of    Medicine, 
March    meeting.     1903). 
Whether  it  will  continue 
indefinitely   is  at   least 
iloubtftil :  nevertheless, the 
cnlirc    (!  i  Ml  ppea  ranee    of 
thi'   recurrent   growth   is 
to  he  regarded  as  a  most 
important  fact.     (At  the 
prci=cnt    writing   the    pa- 
ticiu   still  enjovs  perfect 
hcnl(h-) 

Fig.  3il(i  represents  n 

counterpart   to  this  ease. 

H    illustrates    a    glioma, 

which  necwsitated  enuele- 

(ilion  of  the  eyeball  in  a 

girl  of  two  years.     Even 

in    this    desperate    case 

te  stage  was  observed. 

of  the  skull  in  a  man  of 

d  then  showed  arrosion  of 

ion  was  performed  by  the 

seopical  examination  proved 

ordinary   type  (Fig.  298). 

defect  which  was  filled  by 

rocess  of  cicatrization  occu- 

s  done  for  a  month  al  inter- 

ry  well  for  two  years.    Then 

scars  which  had  formed  by 

cond  one  formed  (Fig.  29S). 

sented  himself  again  to  the 

-  <  :^ 

Fio.  aWT.— OHTEosiBtom  of  Skull. 
(( 'omjare  Pigs.  290  ud  ;fUO,) 

real  temporary  improvement  at  a  la 
Fig.  297  illuetrateB  osteosareoma 
ixty-six  years.     A  skiagraph  obtaine 
he  frontal  bone.     Extensive  extirpa 
uthor  at  St.  Mark's  Hospital.    Miero 
t  to  be  a  rmnul-rdl  sarcoma  of  th 
ifter  removal  there  was  an  immense 
aps  taken  from  the  vicinity.     The  p 
ied  two  months.    Then  irratiiation  w 
a!s  of  three  days.    The  patient  did  ve 
small  nodule  showed  in  one  of  the 
icatrization.     After  a  few  weeks  a  ee 
t  was  only  then  that  the  patient  pre 
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author.  Irradiution  was  taken  up  at  omt',  tiie  intervals  being 
short  and  the  exposures  long.  After  three  weekn  intense  reaction 
set  in,  blisterM  forming  within  the  area  of  cicatrization.  At  first 
warm  Burow's  solution  was  applied,  a  few  days  later  xeroform 
gauze  was  used.  Two  weeks  after  the  reaction  had  set  in,  the  two 
large  nodules  had  completely  disappeared  (P'ig.  300).  Four  daj's 
after  the  onset  of  the  derniatitiB  n  piece  was  exsected  from  one  of 
the  irradiated  nodules. 

According  to  the  laboratory  report  made  by  the  courtesy  of  Dr. 
Henry  Kreuder,  this  specimen  showed  the  following  chauges:  An 
abundance  of  fibrous  connective  tisBue,  which  appears  very  dense 
and  wavy,  showing  exceptionally  few  nuclei  and  being  almost  struc- 
tureless. On  first  sight  the  sarcoma  cells  are  scattered  through- 
out this  new  connective  tissue,  and  only  in  some  places  small 


Via.  2Wa-Ror.-« 


areas  of  sarcoma  cells  can  lie  encountered.  Fig.  301  shows  dense 
connective  tissue  with  sarcoma  cells  scattered  through  it.  also  an 
area  of  myxomatous  tisi^ue  changing  into  dense  connective  tissue. 

Tpon   closer  study  one  notices  that   on   the  surface   of   the 
tumour  (epithelium  wanting,  Fig.   ;i02)  a  very  mark 
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ami  an  inflainmatorv  prwew  arc  guinjr  on,  wliicli  does  not  Ul 
place  only  in  the  sarcoiiiiitous,  but  also  in  the  newly  formt'cl  dense 
connective  tii^siie.  This  necroBis  and  in  flu  ni  mill  inn  arc  |irolHilily 
till-  result  of  the  irradiation, 
which  IB  feo  powerful  as  to 
ciiut*  a  cdrniilete  d Jsintegra- 
tion  of  the  superfii-ial  tiBsue. 
The  deeiHT  parts  of  the 
sjtccinien  (Fig.  W.i)  do  not 
show  any  areas  of  notToniiii, 
hut  the  formntiim  of  a  greiit 
deal  of  myxomatous  tissue 
everywhere  in  the  growth, 
find  this  Bcems  to  be  the 
origin  of  the  den.-<e  fihroiis 
coiineilive  lissue  which  is  bo 
11  l>ii  n  d  a  n  I  throughout  the 
wiiecimen.  Fig.  31)1  shows 
thif!  *|uite  dintinet.  Besidet? 
Ihe  cliunges  above  one  notices 
tliJit  the  wulls  of  the  small 
blnoil-vessels  have  becnniR 
tiiiekened  on  account  of  tlie 
formation  of  connective  lia- 


snc     in     Ihe 
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photographs'. 

The  sj>ecimens  were  jii-eparrd  by  Iwing  (ixcd 
Midler's  fluid  and  formalin,  hardened  in  alcohol, 
elove-oil  celloidin. 

The  staining  was  done  with  alum-h»matoxyl 
pieric-neid  fuchsin  and  thioniii. 

Figs.  304-314  show  various  kinds  of  sarcoma 
same  principles,  all  of  them  being  operated.     In   niot^t  of  them 
recurrence  took  place. 

Fig.  304  shows  round-eelleil  sarcoma,  originating  from  the 
snperior  maxilla,  in  a  child  of  si.\  months.  Moderate  irradiation 
of  the  operated  area  (Fig,  305}  was  begun  a  week  after  operatioiK 
K(«>nrrence  took  place  two  months  after  extirpation.  The  patient 
died  from  metastasis. 


mi.vture  of 
iMi)edded  in 


and  cosin  and 
eated  iiflcr  the 
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Fig.  300  illustratoa  ostoosiircnnia  of  superior  ninxilla  (ripiiidlt.'- 
(■elled)  in  a  man  of  thirly-six  years.  Moderate  irradiation  was 
begun  three  weeks  after  operation.  Recurrence  took  place  nine 
months  after  the  operation.    Tlie  patient  died  from  metastasis. 

Fig.  307  shows  a  spindle-celled  osteoaarooiiia,  originating  from 
the  inferior  maxilla,  in  a  woman  of  sixty-two  years.  Moderate 
irradiation  was  begun  two  weeks  after  operation.  Recurrence  took 
place  four  months  afterward,  death  being  due  to  the  erosion  of  the 
external  carotid  artery. 

FigB.  308-313  illustrate  cases  in  which  no  recurrence  has  taken 
place  up  to  the  present  time,  in  all  of  them  powerful  irradia- 
tion having  been  employed.  In  all  cases  intense  reaction  took 
place. 

Fig.  30S  shows  the  round-ccUcd  sarcoma  of  a  man  of  seventy 
years,  which  originated  from  the  pcriowleum  of  the  sternum  and 
the  second  rik  A  large  de- 
fect remained  after  extirpa- 
tion, which  wa«  partially 
covered  by  a  plastic  ojM>ra- 
tion. 

Fig.  30D  illustrates  the 
spindle  -  celled  fibrosarcoma 
in  the  mamma  of  a  woman 
of  twenty-three  yearii.  E.v- 
tensive  removal  was  under- 
taken. 

Fig.  310  shows  n.imd- 
celled  sarcoma  in  the  groin  of 
a  man  of  forty  years.  The 
operation  was  done  in  the 
same  way  as  in  the  case 
I  rated  by  Fig.  281). 

Fig.  311  indicates  round- 
wiled  periosteal  sarcoma, 
originating  from  the  condy- 
lus  femorifl  cxtcmus.  in  a 
man  of  thirty -three  years. 
Amputation  l>eing  rcfnscd, 
extirpation  was  undertaken, 
after  operation. 
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Fig.  312  shows  a  case  of  tilt-  saim-  iiHlurc  in  ii  man  uf  sixly-four 
years. 

Fig.  313  illustratp*  a  round-celled  siirt-uniu  in  tlie  leg  of  a 
woman  of  fifh*  yenrs. 

¥aqti  in  the  deplorable  case  of  a  man  of  Iwenty-eight  yenrs, 
illustraii'd  by  Fig.  314,  tcmpornn-  iiii]inivcrni'iit  was  obtained,  the 
C'.\Icnsivc  irdcma  disappearing  as  soon  a;^  t!ic  uhfratcd  u 
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IriKcd.  The  patient  had  previously  submittui  to  ovtirpalion,  ntnl 
succumbed  four  months  afterward  lo  tlic  rwurrcncc. 

The  statements  of  the  aullior  were  corroborated  later  by  the 
observation  of  Williams,  I'liney.  Colcy,  Morton,  Allen,  Skinner,  and 
iitlicrs.  Even  in  (lecp-scatetl  linriours  an  inhibitory  action  could  be 
noti.^cd. 

The  superficially  located  growths,  of  conrse,  yield  most  readily 
to  the  lliintgen-ray  therapy.  Next  to  it  tumours  primary  io  the 
lymph-glands  may  be  considered. 

The  observations  of  William  P.  Colcy  (Medical  Record,  March 
21,  1903).  to  whom  science  h  greatly  indebted  for  his  indefatiga- 
ble investigations  in  this  important  field,  are  uoleworlby.     He 
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by  ykiiiiiLT,  will)  gciicnil  iiri|ir<non 
Of  the  17  caws  of  roun.l-felk 
have  (listippcarc<l  entirely,  vol 
in  every  caw?  a  recurrenti!  hai- 
taken  place  in  Idss  ihan  a  yetir. 
Ill  iill  of  tliL'fn'  casos  the  Riint^en- 
ray  appliL^alions  were  made  four 
times  a  week,  and  continueil 
over  a  |»rio<l  of  many  months. 
Among  these  was  a  very 
estensive  ntriirrent  round-celled 
sarcoma  of  the  neck,  both 
sides,  superior  and  infraclavic- 
ular, pectoral,  and  axillary  re- 
gions on  one  side  and  mediaa* 
tinal  glands.  (The  early  his- 
tory of  this  rase  is  fjiveu  in 
full  in  the  Trauf^nctions  of  the 


treated  24  cases  of  the  vari- 
ous typi-p  of  sarcoma,  among 
ttiem  were  17  round-celled, 
.'1  r:pindle-celk"d.  and  1  me- 
liinotic  rouml-celled. 

In  ■{  the  V  a  ri  !■  t  y  was 
doulilful.  Of  the  3  cases  of 
spin  die -eel  led  sarcoma,  one, 
recurrent  sarcoma  of  the  su- 
|)erior  maxilla,  showed  no 
improvement.  A  rec'urrent 
.''arcoma  of  the  chest  wall,  as 
well  as  a  spindle-celled  sar- 
coma of  the  chest,  was  sUll 
under  treatment,  with  slight 
improvement.  Another  case, 
formerly  under  Coley'a  care, 
ii  spindli'-celled  sarcoma  of 
ihc  alidotuinal  wall  and  pel- 
vis, Ihr  size  of  an  eight 
monllis'  pregnant  uterus,  was 
treated  for  seven  months 
lit.  but  slight  local  diminution, 
sarcoma,  all  inoperable,  four 


r 
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Amepioan  Siir^ifal  Aj-Miciation.  I'Mi'i.)     Tlic  jmticnt.  Ufwl  forty- 
live  ycurs,   Wds  (.'iiiifincd    lo    tn-i]    jiml    in   sut'li   n   ImiM-less  i'oikU- 
tion  that  she  was  not  cxppoteH   to  live  more  thnn  two  months. 
The  |n\inf  trentmenl  liaii  been 
iineil  and  abanilonef].    On  Feb- 
niary    KHh    Coley   Ix'hbd   ihc 
HiiiUpen-rHv  treatment  purely 
ii^   lit)   ex|>erinient.     The   im- 
[irnveinenl  was  more  striking 
ami   rapid   than   in   iiny  other 
i-a«e    lliat    he    had    ohservefl. 
The    tumnun<   wleadily    disap- 
^^^^^^^  |n'iired,  and   by  .luly   I    Ihere 

f  ^^^B^^,  r<'iii)iined  only  a  small  nodule 

b  ^^^^^^^^^^     the  size  of  an  almond  anterior 

I  ^^^^^^HHD      ^"    '^*^    stemomastoid    muscle. 

Fiu  :!i<i— ssKiim*  i>r  Ciiois  is  \  Mtw     '^'''''  '"'  removed  under  ether 
or  KoiiTv  Ykaus.  purely  fur  pstholof^ical  study, 

and  the  examination  by  Dr. 
Georp-  BifTfis  ecmlirrned  the  oriniiiHl  diagnosis.  The  ]iatient  had 
regained  her  normal  strength,  and  went  to  the  eoinitry  for  the  sum- 
mer. Hhe  returned  on  Septenilter  24tli  with  a  local  reriirreni'e  the 
size  of  an  English  walnul  in  fmnt  of  the  ear  in  the  lower  portion 
nf  the  parotid.  Both  groins 
were  filled  with  nmltiple  lii- 
niours,  varying  in  size  froiii 
a  hen's  egg  to  a  pigeon'-^ 
egg.     In    addition,    there    "i- 


intn 


abdoi 


tmiK 


smooth,  glolndar.  fttirly  nii'\. 
ble,  apparently  originating  i 
tilt-    ascending    colon    or    ii 
mesentery.      There    was  un-      "'*'■  ''''■~*'™;;,'^'^'(4^I"^''"*  "''  "" 
doubted  eonstrietion  of  bowel 

at  this  jioint.  Her  eondilion  again  seemed  ho(ieIess.  hut  Coley 
resumed  the  Rontgen-ray  treatment,  and  in  three  weeks  the 
nodule  in  the  parotid  region  had  entirely  disappeared.-  At 
present  the  groin  tumours  have  entirely  disappeared,  and  the 
tumour  in  the  ahdonu>n  has  deereased  about  one-half.  Janu- 
ary lit,  liH);i,  the  abdomiiinl  tumour  is  steadily  deereasing.  and 
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wilh    ino|>prHl>|p   sarponia 


I  III'    [jfllifiitV    pnncTnl     lii>nlth     is 

Cok-yV  c\])erien<.-o  shuwoil  tliat 
in  several  caseB  of  inoperable 
roimd-celloH  rarcoma  in  wliieh  his 
liixiiic-lrriitnicnt  had  been  tried 
anil  t'jiili'il.  Ilii'  Hontgen-ray  i-auBcd 
rniiri'  ■!isti|i]ifiiraiiee  of  the  tu- 
inoiirs.  Yet  nil  of  these  eases  are 
of  reeeiit  date,  and  in  nil  there 
hiiii  hern  a  speedy  rec-iirrenee. 

In  a  larger  ninnher  of  his 
rases  of  intiperable  aareoma.  the 
tumouTR  disappeared  entirely  un- 
der the  loxines.  and  remained  well 
from  three  to  ten  years  after  treat- 
ment. In  all  he  had  20  patienta 
ain    well    from   two   to   ten   ve-ars 


(iftiT  the  diKap^H-aranee  of  the  tumour  under  the  mixed  toxine 
treatment.      Of  iheMe,  13  patients  were  well  from  five  to  ten  years. 

In  ohserving  the  effeet  of  the  Ihinl- 
pen  ray  upon  ;t  eases  of  spiudle-ii'llcil 
sareoma,  it  was  found  to  In-  eM'ii-din>;l> 
slight.  Vet  just  in  this  elass  of  ca--^.* — 
the  spindle-eeilwl— the  ri'snlt  nf  the  lo\- 
ini-  trealnunt  has  lieen  by  far  the  innsl 
salisfaetory.  nearly  TiO  jkt  cent  nf  Ihe 
vmsw  of  ino|)erable.  spiiidle-eelleii  ."sar- 
coma hflvinji  disappeared  under  the 
treatment  in  his  own  experionee.  In  the 
round -eel  led  variety,  however,  upon 
whieh  the  influenee  of  the  toxines  is 
mmh  Il'Ss  pronounced,  the  imnmliHte 
restilts  from  the  Kbntgcn-ray  treutmctit 
srrm  to  have  been  best.  In  a  very 
liirtre  inojM'nible  round-celled  sareoma 
two-ihirds  of  the  growth  had  disap- 
(leari'd  under  the  toxine  treatment,  and 
at  this  point  the  Kiintgen-rav  was  used  in 
addition  to  the  toxiueii  wilh  the  result 
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iliul  llie  entire  tumour  disap- 
pt'iiml  three  luontlie  lalt-r. 
(-'ulev     coiK'ludwi,     tluTi'- 

fore,  that  in  (lei'p-eeated  and 
iiiiii-wcwiblo  gron'tlii»  the  re- 
sult;' troiii  ttie  tnxines  will 
|irol)flbl_v  prove  better  than 
I'roiii  ihe  Rontgen-raj-8. 

The  iiiillior  Hgrtii-  with 
('(dej  that  there  is  no  objei- 
tioii  to  uwing  biilh  niethodt 
"f  tit'iitmont  at  the  same 
IJiiic.  and  tliat  there  Is  reason 
l<>  believe  that  the  eotubiniHl 
treatment  will  give  better  re- 
sults than  either  used  alnne. 
There  are  a  larger  number  of 
eases  of  inoperable  Bareoiiia 
tn^ated  either  with  the  Ronl- 
gen-ray  or  the  toxinen,  in  whit-h  inhibitor)-  aetion  is  alinost,  but 
not  quite,  sufficient  to  cheek  the  gronih,  and  it  seems  but  reason- 
able to  suppose  that  the  com- 
bined action  of  the  Hiintgen- 
rays  and  toxlnes  might  be  Mit- 
ficient  not  only  to  eheek  tln' 
growth,  but  to  cause  it  to  dis- 
appear. 

The  princiiik'a  as  welt  ms 
the  technique  of  thiB  trejitiiieiil 
are  the  same  as  deBerilx.il  for 
careinoma  (see  foregoing 
pcttions).  Just  as  in  carcino- 
ma, irradiation  should  not  Ir- 
substituted  for  operative  treat- 
ment in  operable  tumours, 
and  prophylactic  irradiation 
should  Ik  liegun  as  soon  as 
onion  of  the  wound  is  obtained. 
It  mus^t  also  be  continued  un- 
til flight  reaction  shows  itself. 


SPECIAL    IN'DICATIONS 

But  in  inoperable  growths,  like  the  i-usi-  of  a  bt.ij'  of  eighteen 
years,  illustrated  by  Fig.  315,  thi?  liijiitgen  rays  are  the  therapy  par 
excellence.  The  large  extent  of  the  round -celled  sartoniatosis  is 
indicated  hy  fkiagraphlc  examination. 


HODGKIN'S   DISEASE    (PSEUDOLEUC.^MIA) 


Hodgkiu's  disc'Utte  bears  a  strong  reecniblanM  to  t-arcoma.  Of 
the  ffitiology  and  eiwential  pathology  of  this  obscure  affection  very 
little  is  known  yet.  Its  cbarocterj sties  are  an  enlargement  of  the 
lymphatic  glands,  lymphatic  tissues  forming  in  internal  organs 
like  the  lungs,  the  liver,  kidneys,  spleen,  and  intestines.  As  a  rule 
the  awelliiig  begins  in  the  glands  of  the  neck,  one  side  of  which 
is  Boon  filled  up  by  a  mass  of  glands.  Probably  the  nature  of 
Hodgkin's  disease  is  infection,  the  sixji'ilic  effect  of  the  alleged 
bacterium  being  caused  by  its  predilection  for  lymphoid  tissues. 
No  permanent  thera|ieutic  results  have  been  obtained  so  far,  ex- 
tirpation as  well  as  ndniinistratinn  of  arsenic,  hone-marrow,  and 
toxine  treatment  having  given  only  temporary  benefit. 

Irriidintion  tried  rtvenlly  has  given  nnicb  more  satisfactory 
results.  N.  Senn  (New  York  Medical  Jonrnal,  April  18.  1903) 
rci>orted  two  cases,  in  wliieli  a  perfect  cure  was  effected.  One  of 
the  cases  was  that  of  a  farmer  of  forty-five  years  whose  ghindulnr 
affections  dated  hack  a  year.  It  had  commenced  in  the  cervical 
region  almost  simnltoneonsly  on  both  sides,  and  involved  very  ex- 
tensively the  glands  of  these  localities  as  well  as  the  axillary  and 
injn'inal  region.  As  Senn  stated,  there  was  a  macular  eruption  of 
the  skin  all  over  the  chest,  back,  and  aUlonien.  The  increased 
respiratory  movements  and  dulness  over  the  anterior  mediastinum 
indicated  the  extension  of  the  disease  to  the  bronehial  and  medias- 
tinal glands.  Spleen  considerably  enlarged.  Liver  dulness 
slightly  increased.  N"o  tenderness  over  the  junction  of  the  gladi- 
olus with  the  ensiform  cartilage  of  the  sternum  or  epiphyses  of  the 
long  bones,  lie  was  aniemic.  but  not  emaciated.  The  blood  ex- 
amination showed  anieniia,  but  no  abnormal  blood-cells.  At  the 
examination,  made  at  11  .*.  M.,  the  pulse  was  78,  respiration  22, 
and  temperature  fl!)"  F.  Senn  prescribed  arsenic  and  iron,  and, 
in  view  of  the  heretofore  hopelessness  in  such  case,  advised  io 
addition  the  use  of  the  Rontgen  ray.    The  Rontgen  therapy  waa 
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treated  2-1  cases  of  the  vnri-       ' 

i.us  types  of  dareoma.  among 

them   were    17    round-i'elled. 

■A   spindle-celled,   and    1    me- 

I'lnnlic  round-celled. 

In   4   the  v  a  r  i  e  t  v   was 

doubtful.     Of  the  3  cases  of 

spindle-celled    sarcoma,    one. 

recurrent  t^arcoma  i)f  the  su- 

IK-rior    nm.\illa,    showed    no 

^S^!!^ 

improvement.     A     recurrent 

sarcoma  of  the  chest  wall,  aB 

iiMl ^  _C 

well  as  a  spindle-celled  sar- 

K, .         ^'w 

coma  of  the  ('best,  was  still 

r  4 

under  treatment,  with  slight 
improvement.     Another  case, 
formerly  under  Coley's  care, 
ii    spindle-celled    sarcoma    of 

Hlk.  --                           '^iK 

ihe  ab,laminnl  wall  and  pel- 

FlU,     ;HH,-i).Tl-.>-,H,  ,.M.         Uuli.lSAIlS.- 

vis,   the   size  of   an   eight 

Fig,  305.) 

months'  |)rcgiiant  nterns.  was 

treated     for    seven     months 

by  SkiniiiT,  ivilli  froncrnl  im[iruvci 

cut.  but  slight  local  diminution. 

t)f  Ihe  17  cufies  of  roun.l-L-tll 

d  sarcoma,  all  inoperable,  fonr 

have    (lififlppt'flred    entirely,    yet 

^^^^^^^^^^^ 

in  cvtjry  caev  &  recurrence   has 

^^^HH^^^^^^H 

taken  jilace  in  less  than  n  year. 

^^^^^^^^M 

lu  all  of  these  cases  the  Hiintgen- 

f/    ^^H 

ray  applicniiors  were  made  four 

^      ^1 

tiinea    a    week,    and    eontinueil 

■ft    -^  .^M 

over  a  periml  of  many  months. 

<  ^If^M 

Among    these    was    a    very 

extensive  recurrent  ronnd-trlk-il 

"N      ^  v3^H 

sarcoma    of   the    neck,    both 

,  Jfl^H 

sides,  superior   and    infraeliivic- 

ular,  pectoral,  and   axillary   re- 

^^^^H 

gions  on   one  side   and    niei!i;i^- 

^^^^1 

tinal   glands.     {The   early    11,-- 

■^^B 

tary    of    this    case    is    givi'ii    in 

VU,.   ■.M\—I'\->C  Of   0"TE..9AHC(IMA  OF 

full  in  the  Transactions  of  the 

S(  PERIOII     MAMLI.*,    lI.LrSTRlTEIl 
BY    FlO.    304,    AFTER    KEHOVAL. 
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Ameriniii  Surgirnl  AswK'iation.  l!m->.)  Tlu'  |Mli™t.  aged  forty- 
five  vi.'ars,  wan  (-(infinifi  in  Ix-d  nnii  in  fin-h  a  hiipi'lesw  condi- 
tion that  slie  was  not  expected  to  live  more  than  two  months. 
Tile  ttixiiLp  treatment  Imd  bei-n 
used  and  aliandoned.  On  Feb- 
niiirv  loth  f'oley  bejian  the 
HitnlKen-rav  treatment  pureiv 
as  an  exj>eriment.  The  im- 
prmeTMi'nt  was  more  strikinf! 
and  rapid  than  in  any  other 
i-iise  Ihat  he  had  olweired. 
The  liimniir*  sleadily  disap- 
iH'aret],  and  hv  'Iiilv  I  there 
leniiiined  oidy  a  t-miill  uodule 
tlir  (^iw  of  an  almond  anterior 
to  the  sternoninstoid  mnwle. 
This  he  removed  nnder  ether 
[lurely  for  pathologieal  stndy, 
and  Hie  examination  by  Dr. 
(ieorge  Biggs  innfirTiied  tlic  ori^^inul  diafriureis.  The  patient  had 
regained  lier  normal  strength,  and  went  to  th 
mer.  She  rt'tiirned  on  SeptenilH-r  24t!i  with  a  |i 
size  of  an  English  walnut  in  front  of  i 
of  the  panitid.  Both  groin 
were  filled  with  inulliple  ti 
HLours,  varying  in  i^ize  froi 
a  hen's  egg  to  a  pigeon' 
egg.  In  addition,  tliere  Wii 
an  intra  -  alwlnminal  tumou 
amontli,  glohiiiar.  fairly  mov; 
hie,  apparency  originating  i 
the  aseending  eolon  or  il 
mesentery.  There  was  nn- 
tloiihltHi  eonstridion  of  hnwi 
at  this  point.  Her  nmdiliim  again  seomM  ho]H.'less.  Imf  Coley 
resumed  the  H6ntger-ray  treatment,  and  in  three  weeks  the 
nodule  in  the  parotid  region  had  entirely  disappeared.-  At 
present  the  groin  tumours  have  entirely  disappeared,  and  the 
tumonr  in  the  alxlomen  has  decroiiwd  ahnut  one-half.  Janu- 
ary 111,   I!I0;J.  thu  abdominal  tonioiir  is  steadily  deereasing.  and 
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IMIt  GlNOSEKS 


l!iv    piitipiitV    jienfTiil    liciiUli    is 

t'oleyV  i-\]>C'ripiK'e  whoweil  that 
ill  several  c  a  s  d  s  of  innpenible 
round-wlkfl  sarconm  in  which  hia 
("xiiH'-trcatiiient  lind  beon  tried 
and  failci!,  the  Rontgen-ray  paused 
riitire  disappt-Brance  of  the  tn- 
mnurs.  Yet  at!  of  these  eases  are 
i)f  reeeiil  date,  and  in  all  (here 
iins  lieen  a  Kpeedv  reeurrence. 

In  a  larger  numbrT  of  his 
<a«'s  of  inoperable  sari-oinn,  the 
Ininoiirs  dJMippc-ared  entirely  un- 
der the  toNJnes.  and  remained  well 
from  three  to  ten  yearn  after  treat- 
ment.    In  all  he  had  30  patients 

wilii    inoperable   sareoma    remain    well    from   two   to   ten   years 

after  the  disappearance  of  the  Inmoiir   under  the   mixed    loxine 

treatment.     Of  fliese,  I.J  patients  were  well  from  five  to  ten  years. 
In  nbnerving  the  effect  of  the  Riint- 

pen   ray  njKin    3  i-asos  of  spindle-celled 

Rarcoma.  it  was  found  to  !«■  exci-edingiy 

slight.     Yet  jiist  in  this  class  of  eases — 

the  Bpindle-eelled— the  result  of  (lie  loi- 

ine  treatment  has  been  by  far  Ihe  most 

satisfactory,  nearly  ^d  |(er  cent  of  the 

eaites    of    inoperable,    spindle-trelled    sar- 
coma    bavinjf    disappeared     under    the 

treatment  in  Ids  own  experience.    In  the 

round -CI  died    variety,    however,    upon 

which   the   inflneiiee  of   the   toxines    iw 

iTHieh    Ics^    pronounced,    the    immeiliate 

ri'sulls  from  the  Riintjrcn-ray  treatment 

sd'ui    to    have    l>iH;n    liest.     In    a    very 

large    inn|K'ralile    round-celled    sarcoma 

two-thirds    of    the    growth    had    disap- 

jvared  under  the  toxine  treatment,  and 

at  this  point  Ihi-  Rontgen-rnv  was  used  in      ^     ^.„ 

addition  to  th«  toxiuex  with  Ihe  result  s^tu 
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by  SkiiiiKT,  ivitli  f;i.-m-riil  imiirovoii 
(If  (ho  1"  cusi's  of  rouiid-cellt 
liave  disftpiwarpil  entirely,  yet 
in  (.'very  caw;  a  reeurrence  tias 
taken  jilnce  in  less  lliim  n  year. 
In  uU  of  those  eaaoH  the  Riintgen- 
ray  applieutions  were  nindp  four 
times  a  week,  and  continued 
over  a  period  of  many  months. 
Among  these  was  a  very 
extensive  recurrent  round-celle<i 
sarcoma  of  the  neck,  hotli 
sides,  superior  and  infraclavic- 
ular, pectoral,  and  axillary  re- 
gions on  one  side  and  medias- 
tinal glands.  (The  early  his- 
tory of  this  ease  is  given  in 
full  in  the  Transactions  of  Ihe 


treated  24  cases  of  the  vari- 
inis  types  of  !«ircomn,  among 
iheni  were  17  round -eel  led. 
;!  spindle-eelled,  and  1  nic- 
lanniie  round-eel  led. 

In  -1  the  V  a  r  i  e  I  y  was 
doulrtful.  Of  the  3  cases  of 
spindle-eel  led  sarcoma,  one, 
recurrent  sarcoma  <>(  the  sn- 
|ierior  nmxilla,  showed  no 
J  ni  proven  lent.  A  recurrent 
sarcoma  of  tiie  chest  wall,  as 
well  as  a  spindle-i'elled  sar- 
coma of  the  eliest,  was  still 
under  treatment,  with  slight 
improvement.  Another  case, 
formerly  under  Coley'e  care, 
;i  spindle-celled  sarcoma  of 
Hie  alidnniinal  wall  and  pel- 
vis, tlie  size  of  an  eight 
monlhs'  pregnant  uterus,  was 
treated     for    seven     months 

I'nt.  lint  slight  local  diminution. 

1  sarcnmn.  all  innperahle.  four 
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Anicrifnii  Sur^in: 


I  Asswintioii.  VMfi.)  T\w  |M»li(>nt.  ajred  forty- 
five  years,  wan  confliUMl  to  Ik-iI  ami  in  eutli  a  hopt'lcss  cniidi- 
tion  that  slie  was  no!  ox|KH'te(i  U<  live  ninre  than  two  monthe. 
Tlie  tnxinc  treatnienl  bad  been 
uwil  iin<i  abaniJonoil.  On  Feb- 
ruary mtli  t'oley  Ix-fiaii  the 
H<intfit>n-ray  trcHtnient  purely 
as  an  ex[)eriment.  The  im- 
]iriiveinent  wns  more  striking 
ami  rapitl  than  in  any  other 
raw  llial  lif  liail  obuerved. 
Tile  ttiimiurs  steadily  disap- 
jieiin'd.  and  tv  •hilv  I  there 
ivniained  only'ii  small  nodule 
liic  sjKe  of  an  almond  anterior 
1(1  the  sternoniasloirl  niuselc. 
This  lie  removed  under  ether 
purely  fur  palhnlof;i[-al  study, 
and  the  examination  by  Dr. 
Ueorge  Biftgs  confirmed  the  original  diagnosiH.  The  patient  had 
regained  her  normal  strength,  and  weni  In  the  country  for  the  sum- 
mer. She  returned  on  September  24th  «ii!i  a  Ineal  reiurn-nee  the 
size  of  an  English  walnut  in  front  of  the  ear  in  the  lower  porlirm 
of  the  parotid.  Both  gniim 
were  filled  with  multiple  tu- 
mours, varying  in  size  froii 
a  heiiV  egg  to  a  i)igenii"- 
egg.     In   addition,   there   ".■ 

an    intra -alxlominal    tui 

smooth,  glohuhir,  fairly  mm.i 
ble,  apparently  originating  in 
tile    aseending    eoton    or    ilt 
me«'ntcry.      There    was  nn-      '*■"'■  ^^'■^^^^^ZTt^^^Tr^''*'' "' '^^' 
doubted  const  rid  ion  of  bowel 

at  this  point.  Her  eondilinti  again  Beenied  hojieless,  Imt  Coley 
resumed  the  Riintgen-ray  treatment,  and  in  three  weeks  the 
nodule  in  the  parotid  region  had  entirely  disappeared.  ■  At 
present  the  groin  tnnmurs  have  entirely  disappeared,  and  the 
tumour  in  the  aljdonu'n  has  diHTease<!  about  one-half.  Janu- 
ary 1!>,  liioy,  the  abdoiiiimil  inmoiir  is  steadily  decreasing,  and 
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tin 


patient's 
good. 
Tolev  > 


gencrnl    healtli 


(\IH?riemf  uhottod  that 
in  eevoral  caKPn  of  ini)|Krable 
round-cclliil  piarioina  in  wliicli  his 
tnxiiir  tnatment  Itaii  Ititn  tried 
an<I  failed  tlu  Runtgen  ra\  cau'.pd 
■  ■iitirc  (iiBaii]K.aranre  of  the  tu 
nifuirfi  Yit  ail  nf  these  lases  are 
'if  rewiit  (late,  and  in  all  there 
hap  U^n  a  sjteeiiv  recurri-nee. 

In    a    hirper    number   of   his 
eases  of  innperahk-  eareonia,  the 
tiiiiionr>:  (liMtppeared  enlirely  un- 
iler  the  ll>^i^e!i,  and  remained  well 
mo  OiiXauKXK  m  its  Ctarus.  from  threi-  to  ten  yeare  after  treat- 

ment.    In  all  he  had  90  patients 

with    ino]R'rah!e   swreoma    remain    well    frnni   two   to   ten   years 

after  Iho  di^ipiiearnnce  of  the  tumour  under  the  mixed   toxine 

treatment.     Of  these.  15  patients  were  well  from  five  to  ten  years. 
In  oliscrving  the  effect  of  the  Rtint- 

gen  ray  npon  .t  easec  of  spindle-eel  led 

sHreoiiiH,  it  was  found  to  be  exceedingly 

slight.     Yet  jnpt  in  Ihis  elass  of  eases — 

the  gpindle-eelled — the  result  of  the  tox- 
ine treatment  has  Wn  hy  far  the  most 

satisfactory,  nearly  .iC  per  ei>nt  of  (he 

eases    of    inri[H'rahle,    spindle-eelled    sar- 
coma    having     disappeared     under     Ihe 

treatment  in  his  own  experience.     In  the 

round-celled    variety,    however,    upon 

whieh   the   influence  of   the   loxinejt    is 

miieh    less    prononneed.    the    immediate 

ri>>nlls  from  the   HSntgen-ray  treatineiiL 

siitti    to    have    lioen    best.     In    a     very 

large    inoperable    round-it'llinl    sarraniii 

two-thirde    of    the    growth    had    disap- 

jH-ared  under  Ihe  toxine  treatment,  and 

nt  Ibis  point  the  Uimtaen-nii-  was  used  in 

addition   lo  the  toxiiirs  wilh   the  result 


Till-:    IJciNTCKN    KAVS 


AniiTiciin  Siirj;](t: 
five  vi'Hrs,  van  t'< 
tion  that  she  wm 


1  Ai-wicialioii.   ]iW-i.)      The  iinlieiit.  af.'pil  foiiy- 
infiiH'd    til    Ijcti    nml    in    ?ui'h  a    hopf'less  ronili- 
i  not  pxpediM^  to  live  more  than  two  montha. 
Tlic  loxinc  trpatment  liad  lieen 
iisi'd  ami  abandoned.    On  Feb- 
ruary   mtli    Cnlcy    Ifpgan    tlif 
KiJntpen-ray  treatnicnl  ptirely 
i\>   an    i'\]>eriinent.     Tlie   im- 
|)i'(n i-nii.'nl  was  more  striking 
and   nipid  than  in  anv  other 
I'iiBc    (hat    he    had    oliservecl. 
The    tiiiiKmrs   steadily   disap- 
^^^^_^^^^^^^  ]i('iircd,  and  hy  July   ]   there 

1^  ^^^^1^^^  I'l'inained  only  a  mmall  nodule 

^^^^^^^^^      ihi'  an  almond  antcrinr 

^^^^^^^^^^1      '"    *'"'   ^ternoniaxtoid    niuifle. 
i--,u  :;io_s,i„  n,,  ,„- ciii.is  IN  A  Mix     ''''"''  '"'  removcHl  nnder  ether 
i>F  F.ii.Ti  \r.Mti.  jHirc'iy  Tor  pathological  study, 

and  the  esaniinatinn  bj  Dr. 
Gwirgi'  Bi^ys  cimfinued  the  orijiinHl  iliagnoeis.  The  patient  hail 
regained  her  normal  strength,  and  went  tn  llie  enunlry  for  the  sum- 
mer. She  returned  mi  Sriitenilx-r  24th  «itli  a  hiral  rei'iirretit-e  the 
siite  of  an  English  walnut  in  front  of  Ihi-  cur  in  ilie  lower  portion 
of  the  [larotid.  Both  groins 
Were  filleil  with  multiple  lu- 
niotirB.  varying  in  size  from 
a  hi-n"s  egg  to  a  pigcnn"- 
egg.  In  addition,  thert'  ".. 
an  intra -abdominal  tuiii":. 
smooth,  globular,  fairly  mi'i.i 
hie,  apparenily  originating  in 
the  ascending  I'olon  or  its 
mesentery.  There  was  un-  •■■'"■  ^^''^J^,li:2Tu>.^'ll''^''''  "'  "^" 
doubted  t'onstriction  of  bowel 

at  this  point.  Iler  nindilion  again  seemed  hopeless,  but  Coley 
resumed  the  Rontgen-ray  treatment,  and  in  three  weeks  the 
nodule  in  the  parotid  region  had  entirely  disappeared.'  At 
present  the  groin  tumours  hnve  entirely  disappeared,  and  the 
tnmour  in  the  abdomen  has  decreased  about  one-half.  Janu- 
ary  111,   19(13,  the  hilidominal   tumniir  is  steadilv  decreasing,  and 
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— jj^lHf  Hii'    patienfR    Rcneral    health    is 

^^^  A  ColeyV  t'XjHTieiice  eihowed  that 

^B   ^  in   several   easii's   of   imipprable 

^^^L  rnund-relled  earooma  in  whk-h  hia 

'''^^^  loxino-lri'atrncnt   hail    bwn   tripcl 

>f^^L  anil  railed,  the  Rontgen-ray  cnui^cd 

Aj^k   ^^^^fe  I'ntire    dr^npfK-a ranee    of    the    tn- 

^^B|X^^^B       ni'iiirit.    Yel        of  theiiie  cuHes  are 

^^^^^^^^H  and   in  there 

i^^^^^l  a  sppHy  reeiirren(.¥. 

^^^^^1  In    a    \nTg,vT    nniiiber    of   hie 

^^^^^^1       L'liM's  of  in()|HTalilc  sarcoinn.  the 

^^^^m       Inniourii  dtsappeareil  entirely  iin- 

Ki..   rill— s.KiuvA  .<r  Lux  Bmiw-      ''''■■  '''("  '""'nes,  (Hid  remained  well 

iNo  UtNouK.Mc  IS  ita  c'eMTKK.  ffoni  thn'c  to  ten  years  after  treat- 

uienl.     In  all  he  had  SO  patients 

with    innporahle   sarconia    remain    well    from   two   to   ten   years 

after  the  dii;a|i|H'arani'e  of  the  tumour  under  the  mixed  toxine 

treatment.     Of  these,  15  patients  were  well  from  five  to  ten  years. 

In  olnM?rvinjj  the  effect  of  the  Riinl- 
pcn  ray  npon  U  easen  of  spindle-eelled 
sareoma.  it  was  fonnd  to  be  exceedingly 
slijfht.  Yet  just  ill  Ihis  elaw  of  cases — 
the  spindle-i-elled — the  result  of  the  tox- 
ine treatnuiit  has  heen  hy  far  the  most 
satisfaetory.  nearly  ">0  ]»er  eont  of  the 
eases  of  inoperahle.  splndle-celled  sar- 
wtnitt  havinn  diwappenred  under  the 
treatnienl  in  his  own  experience.  In  the 
round-i-elled  variety,  however,  upon 
hhieh  the  intluenee  of  the  toxines  \» 
niueh  li-s*  prnnonnceil.  the  immerliate 
results  from  the  RiJnljren-ray  trealnienl 
seem  to  have  U-on  liest.  In  u  very 
larpe  inoperable  round-celled  sarcoma 
two-ihirdii  of  the  growth  had  disap- 
peared under  the  loxjne  treatment,  ami 
at  ihiR  point  the  Riintgen-ray  wa«  nsi'd  in 


addition   lo  the  t<o 


vith   Ihe  ri>ull 


r—TT^m 

^^^^^.       - 

that  the  eutire  tumour  disap- 

^^^^^^^^H*  Jk  >^ 

peart.'d  three  months  later. 

t'oley     concludes,     tliere- 
fore,  that  in  deep-seated  and 
inaccessible  growths   the   re- 
sults  from   the   tosines   will 
]irobably    prove    better    than 
from  the  Biiotgen-raj-s. 

TIjc   author   agi-ees   with 
t'oley  that  tliere  is  no  objec- 
tion  to  using  both  methods 
of    Ircatiuent    at    the    samv 
time,  and  that  there  is  reason 

^^^3l\ 

to  lielievc  that  the  combined 
treatment  will  give  better  re- 
.•'ulls  than  either  used  alone. 
There  are  a  larger  number  of 

PiQ.  3U.— Pkhiosteal  f>*llH.ll*  HF  Lko 

cases  of  inoperable   sarcoma 

treated  either  with  the  Ront- 

gen-ray  or  the  toxines,  in  whkh 

inhibitory  action  is  almost,  but 

not  (luitc,  siiflicipnt  to  fliet-k  tlic 

growth,  and  it  seems  but  reason- 

able  to  suppose  tliat  the  com- 

bined action  of  the  Kontgen- 

m 

rays  and  toxines  might  be  suf- 

y"*V.1l 

■ 

ficient  not  only  to  chock  the 

■ 

growth,  but  to  cause  it  to  dis- 

M^^^^L^i 

■ 

appear. 

M 

The  principh-s  as  well   j- 

^W 

1 

the  technique  of  this  treatninii 

1 

are  tlie  same  as  Jescrilwd  I'lu- 

I 

carcinoma  (see  foregoin;; 

1 

sections).     Just  as  in  carcino- 

1 

ma,  irradiation  should  not  bc 

^M 

suhstituted  for  operative  treat- 

^m\ m 

■ 

ment    in    operalile    tumours. 

&I 

^1 

and    prophylactic    irradiation 

■ 

should   be   begun   as  soon   as 

^1 

union  of  the  wound  is  obtained. 

■H— _ 

■ 

It  must  also  be  continued  un- 

I'la.    Slo,— UsTEO.'illtCOMA      OP     FROHTAL               ^^| 

til  slight  reaction  shows  itself. 

BUNE  UID  OltBlTa.                                        ^M 
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But  in  inoperuble  jrrowthe,  like  the  case  of  a  boy  of  eighteeii 
years,  illustrated  by  Fig.  313,  the  Kontgen  rays  are  the  therapy  par 
excellence.  The  large  extent  of  the  rounii-celled  BarcoinatosiH  is 
JDtlii'ateJ  by  skiagrnphic  examiiiatinii. 


HODGKIN'S    DISEASE    (PSEUDOLBUC^MIA) 

Hodgkius  diseai^e  bears  a  strong  resemblance  to  sareonia.  Of 
the  ffitiology  and  essential  pathology  of  this  obiicHre  affection  very 
little  is  known  yet.  Its  characteristics  are  an  enlargement  of  the 
lymphatic  glands,  lymphatic  tissues  forming  in  internal  organs 
like  the  lungs,  the  liver,  kidneys,  spleen,  and  intestines.  As  a  rule 
the  swelling  l)eginB  in  the  glands  of  the  neck,  one  side  of  which 
is  soon  filled  up  by  a  mass  of  glands.  Probably  the  nature  of 
Hodgkin's  disease  is  infection,  the  specific  effect  of  the  alleged 
bacterium  being  caused  by  its  predilection  for  lymphoid  tissues. 
No  jK-rnmnent  therajwutic  results  have  been  obtained  so  far,  ex- 
tirpation as  well  as  administration  of  arsenic,  bone-marrow,  and 
toxine  treatment  having  given  only  temporary  benefit. 

Irradiation  tried  recently  has  given  much  more  satisfactory 
results.  N.  Scnu  (New  York  Medical  Journal,  April  18,  1903) 
reported  two  cases,  in  which  a  perfect  cure  was  effected.  One  of 
the  cases  was  that  of  a  farmer  of  forty-five  years  whow  glandular 
affeetious  dated  hack  a  year.  It  had  commenced  in  the  cervical 
region  almost  simultaneou.sly  on  both  sides,  and  involved  very  ex- 
tensively the  glands  of  these  localities  as  well  as  the  a.\illary  and 
inguinal  region.  As  Senji  stated,  there  was  a  macular  eruption  of 
the  skin  all  over  the  chest,  back,  and  altdouien.  The  increased 
respiratory  movements  and  dulness  over  the  anterior  mediastinum 
indicated  the  extension  of  the  disease  to  the  bronchial  and  medias- 
tinal glands.  Spleen  considerably  enlargetl.  Liver  dutnesa 
slightly  increased.  No  tenderness  over  the  junclion  of  the  gladi- 
olus with  the  ensiform  cartilage  of  the  sternum  or  epiphyses  of  the 
long  bones.  He  was  aniemic.  but  not  emaciated.  The  blood  ex- 
amination sliowed  anaemia,  but  no  abnormal  blood-cells.  At  the 
examination,  made  at  11  a.m.,  the  pulse  was  78,  respiration  22, 
and  teniperalure  Oil'  F.  Senn  prescribed  arsenic  and  iron,  and, 
in  view  of  Ihc  heretofore  hopelessness  in  such  case,  advised  in 
addition  the  use  of  the  Hontgen  ray.     The  Rontgen  therapy  waa 
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referred  to  Dr.  W.  F.  Buttenimnn,  in  charge  of  this  department 
at  the  St.  Joseph's  Hospital.  As  this  was  the  first  case  of  pseudo- 
leuca'niia  in  the  institution  to  he  siil)jected  to  the  Rontgen-ray 
treat nioiit.  Dr.  Huttermann  took  the  precaution  to  inform  the  pa- 
tient that  in  all  prohahility  the  treatment  would  result  in  more  or 
less  severe  burns,  owiii^  to  the  fact  that  glands  in  the  chest  would 
make  it  necessary  to  resort  to  somewhat  vigorous  use  of  the  rays. 
Patient  received  34  treatments  as  follows:  Right  side  of  neck  one 
minut(\  left  side  of  neck  one  minute,  neck  from  before  backward 
one  minute,  eacli  axilla  one  minute,  neck  from  behind  forward  one 
minute,  each  groin  one  minute,  spleen  one  minute.  Daily  sitting 
for  the  first  ten  (\,}yri:  ()()  volts  8  amperes  were  used  each  day; 
distance  of  tube  fronT  surfac?  r3  inches,  a  medium  vacuum  tube 
being  used.  Tlie  treatment  was  commenced  on  March  21),  1902. 
On  April  7th,  after  ten  treatments  had  been  given,  the  glands 
had  undergone  a  noticeable  reduction  in  size.  At  this  time  the 
patient  made  complaint  of  an  intense  itching  all  over  the  chest 
and  a  uniform  redness  made  its  appearance  over  the  chest 
and  axillary  regions.  The  voltage  and  amperage  were  reduced 
to  42  and  6  respectively.  After  the  next  six  treatments  the  volt- 
age was  again  reduced  to  28,  amperage  remaining  the  same.  April 
15th:  The  itching  became  so  severe  tluit  it  kept  the  patient  awake 
all  night.  The  skin  of  th(»  chest  blistered.  The  skin  of  the  neck, 
naturally  very  dark,  turned  dark  brown.  A  5-per-cent  boric-acid- 
vaseline  ointnicnt,  applied  twice  a  day,  relieved  tlie  itching. 

From  April  Kith  to  2'M  tlie  ex])osures  were  limited  to  the  neck, 
back,  and  groins,  as  tlie  chest  and  axilla*  were  tlie  seat  of  quite  an 
extensive  burn.  Ajiril  21th:  All  of  tlu^  glands  subjected  to  the 
Rontgen-ray  treatment  have  nearly  disappeared.  The  face  and 
part  of  seal])  exposed  to  ac-tion  of  the  Kontgen-ray  are  devoid  of 
hair.  Axillary  anci  ])ubic  hair  ha<  also  (li-a])])eare(l.  Skin  of  neck 
dark  brown  and  blistered.  The  skin  of  the  chest  from  the  neck 
down  to  about  4  inches  b^low  the  nij)j)les  exfoliated  in  several 
places.  The  ni])i)le<  were  very  sore,  discharging  pus.  The  treatment 
was  suspended,  and  the  ])atient  di-^cbarged  from  the  hospital  with 
instructions  to  continue  the  use  of  the  salve  and  internal  medicine. 
Two  weeks  later  he  returncHl  to  the  hospital  for  more  medicine, 
and  exjin^ssed  himself  as  feeling  well.  His  aj^petite  was  good,  and 
he  was  able  to  attend  to  his  duties.  Xo  enlarged  glands  could  be 
discovered.     No  elevation  of  temperature.     Breathing  much  im- 
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proved.  The  dermatitis  had  iniprfived.  He  returned  a  second  time 
on  August  1st,  as  he  had  reeDUlly  noticed  a  slight  enlargement 
of  the  cervieal  and  aiiilury  glands.  He  is  feeling  well,  and  is  able 
to  attend  to  all  of  liis  business.  Dermatitis  has  disappeared.  Re- 
turn of  hair  growth.  Patient  rectuved  daily  ten  treatments,  28 
voIiB  6  ninfi^res;  each  group  of  glands  was  exposed  for  two  min- 
utes at  a  distance  of  12  inches;  tube  the  same  as  before.  The 
glands  disappeared  promptly.  No  return  has  taken  place  sincB, 
the  patient  being  in  perfect  health,  with  the  e.\ception  of  a  joint 
affection,  which  has  no  connection  whatever  with  the  pseudoleu- 
ca'rnic  proc'css. 

Senn  maintains  that  there  rould  he  hut  very  little  doubt  that 
the  constitutional  disturbances  which  followed  the  prolonged  use 
of  the  Rontgen-ray  in  his  second  case,  and  which  set  in  simul- 
taneously with  the  progressive  diminution  in  the  size  of  the  glands, 
were  due  to  a  to^ia^mia  caused  by  the  absorption  of  the  products  ol 
degeneration  of  the  pseudoleuciemic  product.  This  toxic  condition 
unf|ueBt  ion  ably  was  likewise  the  cause  of  the  increased  enlarge- 
ment of  the  spleen  noted  after  the  second  series  of  applications. 
This  patient  has  lieen  lieard  from  very  recently,  and  it  is  be- 
lieved that  there  are  no  indications  of  the  return  of  the  disease, 
and  ho  i.'i  considered  in  perfect  health. 

The  eminent  success  attained  in  these  two  cases  by  the  use  of 
llie  Hontgen  ray  can  leave  no  further  doubt  of  the  powerful  influ- 
ence of  the  Riintgen  therapy  in  the  treatment  of  Hodgkin's  disease. 
Williams  also  reportc<i  3  cases,  which  improved  greatly  under  irra- 
diation, only  recently. 


RllKUMATISM 


Sokolow  (Wrativh.  ]8!>~,  No,  4(i)  reported  4  cases  of  acute 
rheuniati.''m  in  ehihlren  with  astonishing  results.  The  patients, 
afliT  being  protected  witii  woollen  clothes,  were  irradiated  for  ten 
to  twenty  minutes.  In  one  of  the  patients,  a  girl  of  nine  years,  the 
pain  and  swelling  in  the  wrists,  fingers,  and  knees  disappeared 
after  the  second  stance.  The  distance  of  the  tube  amounted  to  15 
inches.  After  each  irradiation  the  mobility  of  the  joints  was 
increased. 


Tin-:    IfiiXTCEN    RAYS 

TUBERCULOSIS 
Southgatc  Ijeigh,  re- 
[lortt'd  bv  Werner  ( Fort- 
Klirilte  atif  deiii  Gebiete 
tier  Ronlfjenstrahleii, 
Baud  iii,  Heft  3),  ob- 
si'rvc'<l  the  cure  of  tuber- 
(iilusis  of  the  elbow.  The 
exposures  lasted  two 
luturs,  and  were  reported 
1«"ii  or  tliree  times  a  week. 
Tlio  total  length  of  the 
pi-riod  of  irradiation  was 
twelve  hour*.  Then  the 
swelling  liiid  disappeared 
jind  no  relapse  oecurred. 
The  time  of  observation 
Willi  eighteen  months  at 
the  dale  of  the  report. 

Kirniisson  (Soci^tede 
chinirgie,  February  2, 
1R!I0)  reported  a  case  of 
tiilKTculosis  of  the  wrist, 
whieh  was  much  bene- 
fited bv  fi5  daily  trances. 
each  one  lasting  ten  min- 
iileK.  The  euro  became 
perfect  under  Bier's  com- 
pression-treatment. Sim- 
ilar results  were  reported 
by  Bazy,  Lancaster,  Sain- 
ton, and  Eseherich. 

In  puimoiiary  tuber- 
mlori,  pood  results  are 
I  l^ilnicd  by  Rendu  and  Du 
<  ii.-til,  BergoriS  and  Mon- 
gour.  Sinapius,  Chante- 
loube.  Doscamps,  and  Rou- 
illi^s,  D^tot  and  Dubard. 
Sinapius    (Die   Heilung  der   Lungentuberculose  durch  Riintgen- 
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etrahlen,  Leipzig,  189*}  claimed  tliat  he  obtaiued  a  number  of  ex- 
cellent results.  In  seems,  however,  that  the  dingnosia  was  not 
thoroughly  established  in  these  cases,  therefore  the  deductions 
have  to  be  taken  cum  grano  salis.  In  tuhereulosis  of  the  larynx 
the  prospects  of  irrailiation  wem  to  be  more  promising. 

The  influence  of  the  Riintgcii-rays  was  tried  expcri  men  tally  by 
the  author  in  the  case  of  a  boy  of  ten  years,  who  suffered  from 
tuberculosis  of  the  thumb 
(Fig.  316).  Although 
there  was  intense  Irra- 
diation, the  improvement 
was  only  slight.  Irra- 
diation in  combination 
with  injections  of  iodo- 
form glycerine  seem  to 
give  the  beet  results,  as 
was  also  shown  in  this 
cafe. 

Lymphoma  has  also 
lieen  treated  successfully 
by  the  Rontgen  method. 
The  author,  however,  ad- 
vises irradiation  after  re- 
moval. Considerable  in- 
fluence is  also  observed 
in  adononiatouB  condi- 
tions {see  Fig.  317).  The 
same  applies  to  the  treat- 
ment of  maligtmnl  liimphonia.  In  the  case  of  a  woman  of  twenty- 
five  years  sufTering  from  this  disease  (Fig.  318)  improvement  was 
obtained  bv  irradiation. 


The  value  of  the  Rontgen-rays  as  an  analgesic  has  been  dei 
strated  in  connection  with  the  treatment  of  malignant  growths. 

Goeht  ( Fortschritte  auf  dem  Gebiete  der  Riintgenstrahlen, 
Band  i.)  obtained  prompt  relief  from  trigeminal  neuralgia  after 
the  second  exposure.    Freund  obsi^-rved  similar  results. 
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Stembo  (Die  Tlierapie  OtT  (Jcgeiiwnrt,  lilOd,  No.  fi)  reported 
a  iwrmani'iit  cure  in  21  cases  of  neuralgia,  tiniiimiich  (l)i'ut»ilu> 
inGdicinUthe  Wochenscbrift,  ISflft,  Nu.  37)  claiiiiH  Hint  npurnlgia 
of  the  face,  occiput,  and  of  tlie  inlereostal  nerves  disap[jeare<]. 

In  one  of  tlie  author's  caws  slighl  relief  was  olilaincil.  Tlic  pii- 
tient,  a  man  of  forty  years,  mifTered  from  infraorbital  neuralgia. 
After  extensive  resection  of  the  nerve  the  author  observed  a  tem- 
porary cure.  Nine  months  nftor»'ard  the  same  pain  recurrefl. 
Irradiation  was  tried  now  nntil  reaction  showed  up.  While  the 
dcnriatitis  lastwl  slisbt  relief 
Hiis  obtained. 

It  sei'niB  that  the  cleclrie 
irritation  of  tJie  [KTipheric 
nervcfl  inhibits  llieir  function, 
so  that  there  is  no  sensation. 
Whether  the  disappearance  of 
C'olicky  pains  obseirpd  in  some 
of  ih''  author's  cases  of  cliole- 
U\hw^\^  wns  due  III  irradia- 
li.MI   sctiis   1,1   be  doubtfld. 


\')M.\  (f'.wrnrM  nitrs) 

i:<>ccnlly  the  sinlhnr  also 
iii.'d  lo  sludy  the  indiicnce  of 
Ihc  ravs  on  noma  (cancnim 
nris).  Kig.  31!)  is  an  ilUirtra- 
tion  of  this  horrible  disensc 
in  a  girl  of  six  years.  The 
re  attack  of  scarlet  fever.  Iti 
(essection  of  the 
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gangrenous  process  followed  a  s 

spite  of  usinjr  ihc  most  radical 

area,   followed   by   use  of    Paquelin's   cautery,    antiscpli 

necrotic  foci  formed  again.     It  seemed  that  after  strong 

tion  the  pnness  was  checked. 


■   spmy, 
irradia- 
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R^x■(n■HI!l■:L  ii.ws  and  haihim 

It  njipcars  ijnite  natural  tlial  as  the  dircc-t  foiiscfjnpnce  of 
lliiiitpcn's  (iinrovery  other  rays  wlto  ilt'twtpil.  Thi'  livajuerel  niijn, 
frir  inslaiice  (diwovprcd  hv  Bi-ciiiien']  in  1S!)G),  may  Ik'  rt'ganli'd 
aa  RontKon  rays  of  small  intensity. 

Uniiiiiiin  was  discovtTcd  by  Klaprotli,  a  Oerman  ehemist,  more 
than  a  hunilrcil  years  ago.  I'eligot  isolated  the  metnllie  uranium 
from  the  chloride  in  1840. 

Boeqiierfl  shnwud  that  espe<'iHlty  uranium  and  itn  salts  are  eapa- 
LIp  of  exeiling  (liiorpseent  Bcrecns.  Without  being  stimulated  by 
any  riirm  of  cliitrieity,  light,  or  heat,  the  Beequercl  rnys  can  Ix" 
trangniitted  through  wood,  pasteboard,  and  even  thin  metal.  Thej- 
ficem  to  he  identical  with  the  Ilbntgon  rays  in  that  ihoy  disi-harge 
elii'lrifiefl  bodies,  generate  oziine  in  the  atninsphere.  are  delleeted 
liy  the  magnet,  and  are  capable  of  exerting  chemical  action. 

The  Ik-equerel  rays  have  less  penetrative  power  than  the  Hiint- 
gen  rave,  and  alsii  show  poor  ciintrnsls;  no  that  in  their  present 
slia|ie  they  cannot  lie  ntiliwd  for  diagnostic  purposes, 

franium  is  found  in  very  small  amounts.  It  forms  various 
minerals,  the  eommonest  of  which  is  the  uraninite,  better  known 
v.f  I'itwehhlende.  a  ei»m[K)nnd  nxide  which  also  cnntainw  barium, 
iron,  and  otiier  metals,  and  is  found  in  Saxony.  Bohemia,  England, 
and  Colorado. 

In  ISftC  Professor  Pierre  f'uric  and  Mre.  Curie,  of  Paris,  suc- 
ceeded in  extracting  the  polonium  from  the  uranium.  Polonium 
shows  greater  nidio-aetivily  than  the  uranium,  and  penetrates 
aluminum  to  a  much  greater  extent.  The  polonium  rays  can  be 
deflected  by  a  magnet  and  lose  their  power  very  rapidly.  It  is 
eharaclcrislic  for  uranium  us  well  as  for  polonium  that  they  can- 
not impart  radio-activity. 

Shortly  after  the  discovery  of  polonium  Mr.  and  Mrs.  Curie 
gave  the  world  the  most  mysterious  substance  called  radium.    This 
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reinarkal)le  metal  was  isolatcKl  from  the  barium  also  found  in  the 
pits(hl)l('n(l('.  Mr.  Curie  regards  the  radium  to  Ik?  a  new  element. 
Of  the  polonium  a  sufficient  quantity  has  not  yet  been  obtained 
to  give  a  spectrum,  wherefore  the  proof  as  to  whether  it  be  a  pure 
element  is  not  brought  yet. 

Although  the  radium  is  called  a  metal  it  does,  in  fact,  not  exist 
in  a  metallic  form,  as  it  is  generally  secured  as  a  bromide  or  a 
chloride. 

The  rays  of  radium  are  capable  of  reducing  peroxide  of  iron, 
bichromate  of  potash,  and  the  salts  of  silver  in  presence  of  organic 
substances.  They  furthermore  colorize  white  paper,  glass,  and 
porcehiin,  change  the  greenish-yellow  color  of  platino-cyanide  of 
barium  into  a  brownish  variety,  and  transform  white  into  red 
phosphorus.  It  was  only  natural  to  expect  that  they  would  like- 
wise act  on  the  silver  gelatine-bromide  of  photographic  plates. 

So  far  the  radium  could  be  procured  only  from  the  pitschblende 
found  in  Saxony.  The  greatest  obstacle  to  the  practical  utiliza- 
tion of  the  radium  is  its  enormous  price.  This  deplorable  fact  is 
well  explained  by  the  technical  difficulties  connected  with  its  sepa- 
ration from  the  uranium  residues.  To  produce  only  two  pounds 
of  the  costly  substance  8,000  tons  of  uranium  residue  are  required. 

The  activity  of  radium  as  well  as  of  polonium  and  actinium  is 
a  million  times  greater  than  that  of  uranium.  It  is  most  remark- 
able that  the  temperature  of  radium  is  always  one  and  one-half 
centigrade  over  that  of  the  surrounding  atmosphere.  Thus  it  may 
be  calculated  that  one  hundred  small  calories  are  set  of!  bv  fifteen 
grains  of  radium  per  hour.  There  are  various  theories  on  the  un- 
known source  of  this  wonderful  energy,  l)ut  so  far  none  of  them 
has  proved  to  be  satisfactory,  the  most  i)lausible  one  being  that 
there  is  a  ])roperty  of  capturing  peculiar  radiations  which  are  cov- 
ering the  space  continuously  without  ])cing  noticed  by  us. 

Another  marvelous  property  of  radium  is  that  its  activity  can 
be  imparted  to  other  substances  which  may  retain  this  activity  for 
varying  periods  of  time.  Curie  reported  that  he  could  not  go  near 
to  his  electrometer  to  mak(»  measurements  for  hours  after  having 
been  near  radium.  Geitel  and  Klster  ( Phvsikalisehe  Zeit,  II,  p. 
590)  observed  that  a  thin  wire  of  any  metal  which  was  charged 
negatively  from  some  source  of  a  current  became  radio-active. 
The  same  applies  to  lightning-rods,  leaves  of  trees,  falling  rain  or 
snow,  at  least  for  a  time. 


^£^^3.^1 

BEClH'Elt 

It  is  natural  that  a  b 
|)owor8  nui«t  also  have  « 
made  themselves  severel) 
in  hie  pocket  and  eustain 

Danyoz  and  Ijondon 
to  five  days  by  the  influ 
kept  at  a  distance.     At 
later  on  there  was  indiifc 
coma  and  paralysie  supe 
cerebral  nervous  system 
fuse  liypenemia  of  the 
fubteguniental    tissues 
and  of  the  dura  matei . 
The  size  of  the  spleen 
was  greatly  redm-ed. 

Another  property  of 
radium  is  that  n  hiW 
containing     two     or 
three     milligrams     of 
this  wonderful  prodiu-t 
held  near  ono>   tem- 
ple causes  the  sensation 
tew  hours,  dermatitis  wi 
centers,  a  paralyzing  eff 
that  it  may  kill  organisr 

Two  milligrams  of  ra 
caused  death  in  three  h 
Curie.    That  the  radiun 
in  evident  from  the  expe 
who  observed  that  the 
destroyed  in  thrw  hours 

Blind  people  experie 
is  brought  near  the  eyes. 

il.  .TavBl  (Re\-ue  In 
rudiutherapie,  Xovember 
ntllictetl  with  glaucoma 
well,  while  in  case  of  b 
vision  is  obtained  from  i 

It  was  obvious  to  uti 
for  therapeutic  purposes 
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nhstance  which  excels  by  anch  marvelous 
ome  marked  physiological  effects.     They 
felt  when  Bec(|uerel  carried  some  radium 
d  a  deep  hum  on  his  abdomen, 
found  that  mice  were  killed  within  four 
nee  of  radium,  even  if  this  substance  was 
5rst  hyperemia  of  the  ears  was  ohsen'ed 
rence  to  mi'chanical  irritation,  and  finally 
vened.     It  seems  that  tile  function  of  the 
i^   di^lurbed    lil'st.      .Vuloj.M    ^lio«c<l   pro- 

<8-r 

Fto.  S30.— Wkhoiui'H  nr  k  Kkt— iiv    rimmiM;   or 

R.IIHTM, 

of  u  Hash  of  light.     If  held  there  for  a 
1  he  evoked.    When  applied  to  the  nerve- 
oct  is  produced.    This  may  he  so  strong 
ns  when  inflicted  upon  Iheni. 
lium  inserted  near  the  vertehrse  of  a  mouse 
ours  by  paralysis,  according  to  Professor 

rays  also  possess  bactericidal  properties 
rimenls  of  W.  Caspari,  Asch,  and  Kinass 
cultures  of  the  bncillus  prodigiosus  were 

ce  a  sensnlion  of  light  ii;;  soon  as  radium 

temationale  de  r^lectrotlierapic  et  de  la 
and  December.  IflllS)  finds  that  patients 
>r  corneal  o|mcity  are  able  In  .s.'c  ra.liini 
indness  due  to  changes  In  the  rrtiiiii.  rif 

ize  the  physiologicxl  properties  of  radium 
Undoubtcil  success  has  been  obtained  in 

1 
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various   iliBcaoes,  PspctiHily   in   liijini 


Soinr  iiivt'sligaton 
grcattT  tlnTiipfUt 


cnri-iiioiiia,   and   sarconin. 
of  the  ratlium  uliow  Kvt-ii  a 


effoct  than  tlip  Hiiiilgi-ti 


rays,  and  that  thi'j 
scs  wticri'  Ihu  Riint- 
;;vti  nivw  liail  Imhiu 
tried  ill  vain. 

A  n  undoiiUod 
iiilviiiiliifro  of  the  ra- 
iliuni  over  the  Ront- 
gi'ii  rave  is  that  it 
can  be  placed  into 
ni  u  p  o  u  s  unvities. 
like  t!ie  nose,  tpso- 
plinpiiP,  slomaeh, 
uUtus,  urethra,  ete. 
The    small    eize    of 


per- 


f  emUeildinp 

V  i  t  h  i  n   tiif 

s     tissne 

rotij.di  an  ojienilig 

iide    hv    piineture. 

The     riidiiini 

nt  iimv  aluo 

■11  eases 

■h  irradiation 

Ri.inl^'en  mve 


In  retinrd  |o  the 

diattiHititie     ntilixa- 

tion  of  the  ratiinin  rayt*  it  must,  however.  !«.■  wiid  that  while  then'  i& 

eoiiKideniblf  (lernieation,  the  eontrusts  are  poor.     Another  disnd- 

vnntaj^p  in  that  it  takes  hours  to  represent  an  image. 

Figs,  S20  and  321,  for  instance,  are  skiagraphs  made  hv  the  Jiiil 
of  radium.  Fig.  320  (bey)  was  taken  with  30  milligrnnis  of  bro- 
mide of  nidium,  the  tinii'  of  exposure  lasting  one  hour.  Fig.  32t 
(hand)  is  the  result  of  six  hours'  exposure.  10  milligrams  of  bro- 


mide of  nidin 


1  onlv 


eing 


used. 


The  intonw  illuniiimting  elTeel  of  llie  riidii 


illustrated  by 
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the  fact  that  h  Mifticicnt  anim 
Hiniimtion  in  a  ilnrk  niiitn. 

liiHliiini  niiisl  lit'  ki>]»t  frtip  frum  iiiuiKturr.  It  riiiimil  hv  liHinllod 
in  a  loose  condilion,  and  is  thcrcrori!  bent  kept  in  a  scaled  n'aes 
tube.  While  a  higlier  ik-grt'O  or  tei(i]i('raliirt'  itnTL'Hm'd  (lie  lumi- 
nosity of  radium,  nioistiiri'  reduc-es  it  considerably. 

There  are  other  radio-active  aiihstiineea  which  were  separated 
from  pitschhicndc,  as  for  inntaiiee  thorium,  which  stands  next  to 
radium  as  far  as  radio-activity  is  concerned,  and  nrfiniuvi.  a  siih- 
stancp  which  pnswsws  the  chanictcrivtic^  of  Tt^  ii>>n»jjilc.  the 
thorium. 


CllAPTKR    XXr 
FIXSEX  METHOD  AXD  ULTRA-VIOLET  RAYS 

The  observations  of  Professor  Niels  R.  Finsen,  of  Copenhagen, 
on  '^Coiueiit rated  eheniieal  light  rays  in  medicine/'  and  especially 
the  remarkable  results  he  obtained  in  the  treatment  of  lupus,' 
startled  tbe  iiiedieal  world.  Since  this  preliminary  report,  pub- 
lished in  Deeember,  ISDd,  the  number  of  cases  of  lupus  vulgaris  sub- 
jected to  bis  method  by  Finsen  swelled  up  to  800. 

Ori<rinally  Finst'n  simply  utilized  the  rays  of  the  sun,  employ- 
ing the  chemical  or  actinic  rays  only  and  excluding  the  caustic. 

As  is  well  known,  a  large  quantity  of  the  most  effective  radia- 
tion, viz.^  that  of  the  ultra-violet,  becomes  absorbed  in  passing  the 
atniosj)here.  It  is  furthermore  appreciated  that  the  sun-rays  cause 
radiant  heat  which  must  be  filtered  off.  These  difficulties  Finsen 
tried  to  overcome  by  utilizing  a  solution  of  ammonio-sulphate  of 
copper  as  a  ray  filter. 

It  soon  became  evident,  bowever,  that  the  chief  result  was  pro- 
duced just  by  tliese  ultra-violet  rays,  which  become  absorbed  to  so 
large  an  extent  in  passing  the  atmospbere.  Therefore  Finsen  se- 
lected the  electric  arc  in  place  of  tbe  sun-rays,  also  substituting 
quartz  as  tbe  transmitting  medium.  Between  tbe  (juartz  lenses  a 
stream  of  running  water  served  to  ai)sori)  tbe  beat-rays.  Tlius  the 
intensity  of  the  tliera[)eutie  eff(»ct  was  inereased  while  the  time  of 
exj)osure  was  shortened. 

The  fact  tbat  the  common  arc-ligbt  gives  off  a  much  larger 
amount  of  ultra-violet  ravs  than  the  sun  was  known  before  it  was 
practically  utilized.  That  it  is  still  far  surpassed  by  the  condenser, 
was  discovered  only  recently  by  Gorl,  of  Nuremberg  (see  Zur 
Lichtbehandlung  mit  ultraviolcttcn  Strahlen,  Muenchener  Medi- 
cinische  Woehcnschrift,  ^lay  8,  1901),  who  made  use  of  the  actinic 
qualities  of  the  condenser-spark  by  constructing  the  lamp  wiiich 
is  now  commonly  known  as  the  *^  Gorl  lamp.-' 

Besides  being  actinic  the  ultra-violet  rays  are  characterized  by 
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their  powt-r  of  tluorescence.  Their  effwit  on  the  integument  of 
higher  animals  and  their  bactericidal  properties  are  also  well 
marked. 

Finsen's  important  observation  that  antemic  tissuea  are  per- 
meated more  readily  by  the  ultra-violet  rays  than  those  in  which 
normal  hlood  circulation  takes  place  induce<l  him  to  advise  com- 
preBsion  of  the  iotegumenlal  area,  in  order  to  render  it  as  blood- 
less as  possible  (see  also  Bie,  British  Mcdieal  Journal,  September 
:H1,  189!),  Thus  a  higher  degree  of  translucency  was  obtained); 
and,  the  greater  the  transparency  of  the  tissues  ifi,  the  more  power- 
ful the  therapeutic  effect  will  he.  It  is  well  to  remember,  as  shown 
in  the  divisiou  on  the  physiological  effects  of  the  Rontgen  rays 
(p.  H6(l),  that  the  ultra-violet  rays  present  inside  of  a  Htintgen  tul<e 
do  not  [lenetrate  the  glass,  wherefore  they  need  no  practical  con- 
sideration in  the  fjuestion  of  Rontgen  irradiation.  In  other  words, 
glass  must  be  considered  to  be  opaque,  just  like  bones,  paper,  rub- 
ber, and  ebonite,  while  substances  like  quartz,  ice,  grape-sugar, 
and  pure  polished  rock-salt  are  transparent  to  the  ultra-violet 
rays.  Polished  rock-salt  is  the  most  transparent  substance  of  all, 
and  consequently  best  fitted  for  the  purpose  of  compression. 

GiJrl  very  properly,  therefore,  utilized  this  substance  for  his 
lamp,  which  he  attached  with  its  condenser  to  the  secondary  ti^rmi- 
nalH  of  a  Ruhmkorff  coil.  This  modus  operandi  simply  consisted 
then  in  pressing  the  open  end  of  the  Gorl  lamp,  which  is  fitted  with 
a  piece  of  rock-salt  against  the  area  to  be  treated. 

While,  with  the  ingenious  apparatus  of  Finsen,  as  well  as  of 
Lort^t  and  Uenoud,  a  cooling  medium  is  required  in  order  to  re- 
duce the  radiation  of  heat,  by  which  the  ultra-violet  rays  are  always 
more  or  less  intercejited,  the  Gtir!  lamp,  by  virtue  of  il8  feeble 
radiation  of  heat,  can  be  used  as  it  is. 

Piffard,  who  deserves  credit  for  having  called  attention  to  the 
therapeutic  properties  of  sun-light  years  ago,  modified  the  Gbrl 
lamp  in  such  a  manner  that  its  emplovmeut  became  extremely 
.impl.-. 

Ae  alluded  to  before  this  mcthwl  of  treatment  proved  to  be 
especially  successful  in  lupus  vulgaris.  But  also  in  lupus  erythe- 
mntodcB  and  other  superlieial  lesions  of  a  Ix'uign  as  well  as  of  a 
semi-nmlignaut  eharncter;  furtheniinn-  in  lis  influenw  upon  the 
v(.>sicles  of  smalUpiix  it  nino  p-liowed  marked  effects.  This  nalu- 
ndly   brings  up  the  question,    whiil  :iihiintngi's   (he   Koiitgen   my 
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therapv  possesses  over  tlic  nu'thod  of  Finseii.  Of  the  pliysieal 
nature  of  the  hitter  we  surely  know  more  than  of  that  of  the  first. 
We  know  that  the  ultra-\  ioh't  rays  are  coniposiHl  of  the  l)hie,  violet, 
indi^^o,  and  ultra-vioK't  portions  of  the  spectrum,  while  the  nature 
of  the  I^oent^'cn  rays  is  still  X,  that  is  unknown. 

The  ultra-violet  rays,  hy  virtue  of  the  short  length  of  their 
waves  and  hy  their  hi,Ldi  frecpu'iiey,  cause  no  sensation  of  light,  like 
the  Iiont^^en  rays.  Neither  can  the  Hont«;en  rays  be  polarized  or 
reflected  and  refracted  like  the  idtra-violet  li<;ht.  As  alluded  to  in 
the  ^^neral  part  (p.  (51  )  the  opacity  of  the  Hiintgen  rays  depends 
upon  the  density  or  atomic  weii^ht  of  the  objects,  a  factor  which 
does  not  inllucncc  the  penetration  power  of  the  ultra-violet  rays. 
In  pro])()rlioii  to  the  difference  in  tlu^  physical  manifestations  of 
the  two  kinds  of  liLrht  there  is  a  marked  dissimilarity  in  the  eharae- 
ter  of  the  inflammatory  and  conirestive  reaction.  In  great  contra- 
distinction to  the  Hcintiren  liirht  the  ultra-violet  ravs  cause  but  a 
slight  hypcra-mic  ccmdition,  which  disappears  rapidly.  It  is 
furthermore  a  special  feature  of  the  ultra-violet  rays,  that  these 
symptoms  aj)pear  immediately  after  the  exposure.  Pigmentation 
nniy  he  produced,  hut  no  destruction  of  healthy  tissue,  especially 
no  burns  of  the  thinl  degree  as  in  Heintgen  irradiation. 

The  fact  that  there  is  so  little  power  of  penetration  shows  that 
the  idtra-violet  ravs  can  not  he  considered  as  ctTective  means  in  the 
treatment  of  malignant  growths. 

In  integiimcntal  aU'ections  of  a  cosmetic  character  the  ultra- 
violet ravs  show  an  advanta<re  over  th<'  Iiiuitiren  ravs,  hecause  there 
is  no  fear  of  intense  reaction.  Thev  mav,  therefore,  also  ])e  sub- 
stitiited  in  such  cases,  where  great  vulnerahility  is  shown  under 
Kontg(Mi  ray  treatment. 

The  firm  pressure  which  is  necessary  to  kee|)  u])  anaMuia  of  the 
irradiated  skin-area  is  a  most  tiresome  procedun'.  and  it  recpiires 
a  great  deal  of  i)atience  to  submit  to  many  daily  seances  of  an  hour's 
duration. 

All  in  all,  this  mode  of  treatment  can  not,  ingenious  as  it  is, 
in  its  })resent  state,  compete  with  the  Kontgen  metluxl.  Fig.  322 
illustrates  the  modus  operandi  at  the  Finsen  Institute  in  Copen- 
hagiMK  The  light  is  thrown  tlinaigh  large  telescopes  and  concen- 
trated on  the  diseased  areas  which  are  compressed  hy  nurses. 

In  this  connection  attention  is  called  to  the  great  credit  due 
to  Dr.  William  d.  Morton,  of  New  York  City,  who  not  only  pub- 
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lished  thi>  first  book  mi  llit  Konlgen  rayii  in  this  country,  hut  nleo 
cailLil  utti'iition  to  tlii'  tlicrapfutic  projHirtios  of  a  Eonn  uf  clw- 
tricity  called  "  high  frequency  current "  as  early  as  1S81.  This 
eurrent  ig  eharacterized  by  He  alternating  or  oecillating  at  tlie  rate 
of  about  one  million  times  a  second,  and  its  powerful  elfei't  on 
niotaboligm.  The  principle  of  Morton  was  utilized  and  modified 
by  d'Arsonval  of  Paris. 

In  the  orif,'inal  Slorton  arrangiinent  there  is  a  :'park  gap  of  an 
inch,  while  in  that  of  .l'Ar»i)ii\al  •mn  of  about  ten  inehes  is  used. 


When  the  d'Areonval  current  passes,  the  patient  feels  a  vibrating 
si'nsiition  first  and  his  hair  stands  out  from  the  scalp.  Then  there 
is  a  feeling  of  exhilaration  ami  increasing  energy. 

What  changes  the  passing  currents  induce  in  the  tissues  ie  still 
unknown.  Mysterious  as  the  Riintgen  rays  and  the  radium  are, 
their  discovery  meant  only  another  new  riddle,  which  may  never 
b.-  ^ohrd. 


BIBLIOGRAPHY 


Abbe,  K. —  I^onal  Calculi.     Annals  of  Snrg'ery,  Aiig'ust,  1899. 
Albers-Sc'lu'inber^ — Lnpiis    des    Handriickens    durch    R5ntg«nstrahlen 
gehfllt.     IIanil)iirj>r,  29  Maerz,  1898. 

—  Ders.  /iir  Toclinik  dcr  Nifronsteinaufnahme,  Fortschritte  d.  R.  iii. 

210. 

—  Ders.  Die  Itontg-ontt'chnik.    Hamburg,  Lucas  (irafe  und  Sillem,  1903. 
Allen,  Charles  \Varrenne — The   Nature  of  Cutaneous  Epithelioma  and 

Remarks  on  X-Hay  Treatment.    New  York  Medical  Record,  Jan- 
uary 2.'),  1<K)2. 

—  Radiotherapy  in  Cancer  and  Skin  Diseases.     The  New  York  State 

Journal  of  Medicine,  June   1,  1902. 

—  The   Early    Diagnosis  and   Early  Treatment  of  Cutaneous  Cancer. 

The  Medical  Examiner  and  Practitioner,  September,  1902. 

—  Results  in  Fifty  Cases  of  Cancer  treated  with  the  Aid  of  Rontgen 

Rays.     New  York  State  Journal  of  Medicine,  July,  1903. 

-  The  X-Ray  in  Cancer  and  Skin  Diseases.    The  Journal  of  Cutaneous 

Diseases,  February  21,  1903. 

-  Recent  Advances  in  Cutaneous  Therapy.    Journal  of  the  American 

Medical  Association,  June  3,  1903. 
The   Treatment   of  Cutaneous   Epitheliomata.     New   York    Medical 
Journal,  November  9,  1901. 

-  The  Value  of  Radiotherapy  in  Cutaneous  Diseases  and  Cancers  of  the 

Skin.    Read  at  Fourteenth  International  Congress,  Madrid,  April 
23,  1903. 

—  The  Fresent  Status  of  Radiotherapy  in  Cutaneous  Diseases  and  Can- 

cer.    Medical  Record,  November  15,  1902,  p.  170. 
American  X-Ray  Journal,  St.  Louis,  Mo. 

Apostoli  and  Planet — Rontgendermatitis.    Presse  Medicale,  1897,  No.  64. 
Archives  d'electricite  medicale.    Ferret  et  Fils,  Bordeaux. 
Archives  of  the  Rontgen  Raj'.     Rebman,  Limited,  London,  W.  C. 
D'Arsonval,  Lumiere  noire,  Ac.  des  sciences,  17.    February,  1897. 
Harwell — Clubfoot.     Lancet,  1897,  pp.  306  and  1401. 
Beck,   Carl — Skiagraphic   Representations.     Transactions   of  the   New 

York  Eastern  Medical  Society,  March,  1896. 

—  The  Rontgen  Rays  in  Surgery.    Surgical  Section  of  the  Second  Pan- 

American  Congress,  Mexico,  November  9,  1896. 
—  Pyothorax    (with    Rontgen    Ray    Demonstrations).      International 
Medical  Magazine,  January,  1897. 

440 


BIBLI(H!KAI*HY  441 

Hetk,    Carl — The   llontg-eii    Uujs   in    Surg-ery.      Iiitertintional    MeJiiiul 

Mn^zine,  May,  IS'JT. 
-r  L'eber  civn  dia^nosticben  Wert  tier  Rijntgenstrahlen  bci  iler  Arteri- 

oskleroKe.     Deutsche  meilit^iniKChe  Wochi-nsL-hrift.  1«'JS,  No.  7. 

—  The  Ronlgen  Itoys  in  ArterioBclerosis,     New  York  Medicul  Journal, 

January  IT,  189S. 

—  Zur  BebancHung  Ues  Pyothorox.     Derliner  kliniBche  Wochenachrltt, 

1698,  Nr.  IS  utid  Ifl. 

—  Ueber  die   Bedeultingr   Her   Ronlgtnatrahlen    bei    der   Spina   bifida. 

I>eulHahe  mediciniHcbir  WncheuHchrift,  1898,  No.  31. 

—  An  Extrnorilinary   Case   of   Aortic   Aneurysm.     New   York    Mctlical 

Journal,  April  15,  IBQS. 
-Coilea's  Fracture  and  the  Itiinlgeu  Knys.     Medieui   Neivs.  February 
19,    1896. 

—  The  liont^n  Rays  in  Spina  Bifida.     New  York  Medical  Record,  Au- 

gust 13,  1898. 

—  Fracture  of  IIutncruB.    Archives  of  the  Itcintgcn  Kay,  Aiigust.  1898. 

—  Osseous   Ankylosis  of   Kuce-Joint.     Archives   of  the    Riinlgtn   Ray, 

February,  1898. 

—  Skiagraph ic  DenionsirulioiiB.     American   X-ilay  Jotirnul,   November 

1H98. 

—  Renal  Calculi.    Am.  Journal  of  Cut.  and  Gen.-L'r.  Diseases,  January, 

1899. 

—  A  Case  of  Trausposition  of  the  Viscera,  with  CholetithiasiK,  relieved 

by  a  Left-sided  Cholecystostomy.    Annuls  of  Surgery,  May,  1899. 

—  Fracture  of  the  Lower  Knd  of  the  Radius.    New  York  Medical  Jour- 

nal. September  9  and  S3,  1699. 

—  I'eber  die  modeme  Behandlung  von  Frakturen.     -Vcw  Yorker  medi- 

ciniHche   Wochenschrift,   January,   1900. 

—  On  a  Grave  Possible  Error  in  Skiagraphy.     New  York  Medical  Jour- 

nal, January  fl,  1900. 

—  On   the   Detection   of  Cait-uli  in   the   Liver  and   Galt-Uludder.     New 

York  Medicat  Journal,  January  ao.  1900. 

—  Hydreiicephaloceie.     Section  on  Diseases  of  Children,  .\nnual  Meet- 

ing: of  the   .\m.   Med.   Association,  .\tlan1Jc  City,  N.  J..  June  5. 

—  Die   Ikrdeutung   und    Behandlunir   der    Kniexcheibenbriiche    in    Mo- 

derner   Beleuchtung.     New    Yorker  medicinioche  Monatasehrift, 
July,  1900. 

—  Contriliution  to  the  Therapy  of  Kncephalocele.    International  Medi- 

cal Magazine,  August,  1900, 

—  On    the   Trentment    of    Metaniriial    Fracture.      Ni-«     York    Medical 

Journal,  An);ust  4,  1900. 

—  Errors  Caused   liy   the   False   Interpretation  of  the   llontgeu   Rays, 

and   their   Medico-Le^l    Asiiocts.      New   York    Medical    Record, 
August  S5,  1900. 

—  Ueber  Irrtiimer   der    Kontgographie.     Deutsche    Me^liciualiieitung, 

moo.  No.  51, 


412  TIIK    li()NT(;i:X    HAYS 

lii'ck.  Call — Tebor   iVndinltis   iiiul   'IViulovji^iiiitis   rrolifcia   Calcarca. 
DtMitsclu'  /tMtsc'hrift  fiir  Chinirf^ie.  \U\.  Iviii. 

—  Heitra^    ziir    Fraktiir    (U»r    karpalen    Kadiusepiphyse.      Archiv    fiir 

klinisc'be  C'hirur^ie,  iVA.  Hd.,  Heft.  1. 

—  The  Kepresentatioii  of  Hillary  Calculi  by   the  Uoiitgen   Kays.     New 

York  Medical  .Journal.   March   16,  1901. 

—  Fissure  of  the  Head  of  the  Kadius.     Annals  of  Surjcrery,  April,  1901. 

—  Die   K<")nt^«'nstrahlen   in  Anierika.     Miindiener  med.  Wochenschrift, 

No.  9,   1901. 

—  Metatarsal   Fracture.     American    Medicine,  April    1901. 

—  I'cbcr    Deform    (Jeheilte     Frakturen    iind    ihre    Hehandlung".      Miin- 

chener  medicinische  NVochenschrift,  No.  17,  1901. 

—  Osseous  Cvst   of  tlie   Tibia.     Am.  Journal  of  the  Medical   Sciences, 

.Inne,   1901. 

—  Ceber    die    Darstellung    von    Gallensteinen    mittelst    der    Rontgen- 

strahlen,  nebst  liemerkunp;"en  iiber  die  Erblichkeit  der  Priidis- 
])osition  zur  (iailcnsteinkranklieit.  Berliner  klinische  Wochen- 
schrift,  No.  19.  1901. 

—  Cebcr     Sarkombehandlunpr     mittelst     der    Riintj^enstrahlen.       Miin- 

cheuer  medicinische  Wochenschrift.  No.  IJ2,  1901. 

—  On    Tenonitis    and    Tenontothccitis    I'rolifera  Calcarea.      Ne>v    York 

Medical  Journal,  A])ril  27.  1901. 

—  Hydrencephalocele.     Archives  of  the  Hontg'en  Ray,  August,  1901. 

—  Beitrag  zur  Diag-nostik  und  Thcrajiie  der  Struma.     Fortschritte  auf 

dem  Cicbiete  der  Rontgenstrahlen,  Band  iv. 

—  Congenital    Malformation.s    of    the    Upjier    Extremity.      New    York 

Medical  Journal.  June  29,  1901. 

—  Fracture  of  the  Carpal   Knd  of  the  Radius,  with   Fissure  or  Fracture 

of  the  Lower  Knd  of  the  Ulna,  and  Other  Associated  injuries. 
Annals  of  Surgery.   August,  1901. 

—  On  a  Case  of  Double  Fenis,  combined  with  I'xstropby  of  tlu»  Bladder 

and  showing  Four  Creteral  Orifices  (with  Skiagrnphic  Demon- 
stration).     Medical   News,  September  21.   1901. 

—  Modern  As])ects  of  Congenital   Osseous   Malfjunintions.     .lonrnal   of 

the  American   Medical  Association,  Octol  <r   12.   P.'Ol. 

—  Some  New  I'oints  in  Regard  to  Raynaud's   Disrjise.     American  Jour- 

nal of  the  Medical  Sciences,   Novend)er,    1901. 

—  Ueber  tuberkuUise   Halsdriisen.     New   Yorker  niedicinlsehe   Mouats- 

schrift,  November,   1901. 

—  Ueber  die  Fissuren  am  oberen  Humerusende.     Fortschritte  auf  deni 

(lebiete  der  Riuitgenstrahlen,  Hand  iv. 

—  The  Rontgen    Rays   in   Differentiating  between   Osteomyelitis.  Osse- 

ous Cyst,  Osteosarcoma,  and  Other  Osseous  Lesions,  with  Skia- 
graphic  Demonstrations.  Fifty-second  Annual  Meeting  of  the 
American  Medical  Association.  June  .">.   1901. 

—  Ueber  die  Skiagraphische   Differentialdiagnose   zwischen   Osteomye- 

litis, Ostcosarkom,  Knochencystc,  Tuberkulose,  Arthritis,  etc. 
Miinchener  medicinische  Wochenschrift,  August  27,  1901. 


lilBUmiltAi'HV 


Heck,  Carl— Thi'  llimfiill.v  of  Uiffei^iiti 


vul.    i 


-The  Evidence  ot  Ihe  Iliintgen  Rays  in  Coiirl, 
Stnte  Medical  Soriety  of  Kcw  Jersey.  10(11 

-  Die  Fruliltir  de»  I'rocpssus  Coronoicletis  V 
schrift  fiir  Chirui^e,  July.  1901. 

-Sarconin  Treoleii  by   (he  liimlgen   Rays.     New   Yorii   Medi 


.  Nnve 


nber  IG.  1901. 


-On  the  Differentiation  lietwei-n  InHiimniatory  I'ro 
plaKms  of  the  Bones  by  the  ItiiDlgvn  KayB.    An 


Dcutsclic    Zeit- 


I    Neo- 


lalK  of  Surgery, 
Deceiiilier,  lUol. 

—  FraUliiren.   Lehrlxich  iler,  mil   Kinem  AiihnnR  iil>er  die   I'raktische 

Anwendimi;  der  Riint^nstrahlen.  Saunders  &  Co.,  London  and 
Philadelphia.  May,  1900. 

—  Die  IWntg'''nstrahlen  ini  Dienste  der  diirurRie.    Seitz  iind  Schauer, 

Miinehen,  1903. 

—  The  I'lithuloiric'  and  Thernpputic  Aajiects  of  the  Kffecbi  of  the  Rilnt- 

(•en  Rays.  ■  Medical   Record.  January  18.  1002. 

—  On  the  Treattnenl  of  Fracture  nf  the  Anatonilca!   Seek  of  the  Hu- 

meruii  hy  the  Aid  of  the  Iliint^n  Rays.  Xew  York  Medical  Jour- 
nal, April  5,  1002. 

—  Beltruif  «uni  analomixchen  VerstaendniBB  der  Fraktur  dea  CondyluB 

externua  humeri  waehrend  der  EntwickelunR-Bperiode.  Fort- 
Bchritte  auf  dem  (Jebiele  der  Riintgenstrahleii.  Lucas  (iriife  iind 
Sill>-m,  Hamburi;,  Hand  v. 

—  The  Pathology  of  the  Tissue  Changes  caused  liy  the  Riint^n  Raya. 

with  s|>ecial  reference  to  the  treatment  of  muligrnnnt  Ki^wths. 
New  York  Me<lieal  iTournal,  May  24,  1002. 

—  The   Medico-Legal    Value   of   the  -Riintgen    Rays.     McUicul    Record, 

—  The  Value  ot  the  Rrmtiren  Rays  in  the  Treatment  of  Careinnma. 

Medical  Review'  of  Reviews,  August.  1002. 

—  The    Principles    of    rrolection    against    Ritntgen-light    Dermatitis. 

Medical  Itecord,  Novemlier  IS,  1902. 

—  The    Miwlern    Trenlment    of   Fraclnre   of   rhe    I^wer    End    of  the 

Radius,  as  indicated  by  the  Ronlgen  Rnys.  .Medical  News,  Sep- 
teinber20.  J902. 

It  of  Deformed  FractureKus  indienled  by  the 

I,-  Y'ork  Medical  Journal.  Deceniher  37,  1002. 

ictures   of   the    Lower    Knd    of    the    Radius. 

riean  Medical  Aiuiociatlon,  1002, 
-  Exploratives   I'rineip  und   Technik  iielm  secundaeren   Brustsehnitt. 

Archil    fiir  klintsehe  Chirurgie.  v.  KHmarch  Feslsebrift.  1903. 
-The  Reposition  of  Frnetured   Friigment«,  with  special  reference  to 
the  Treatment  of  Pott's  Fmclure,    ItiterElate  Med,  ,lournn),  De- 


—  The  Operative  Treatmei 

Riintgen  Rays.     Nev 

—  The    Treatment   of    Frt 

Journal  of  the  Ame 


in02. 


-Intlani 


ropliy. 


•Bl    Joi 


of    Surgery.    May, 


444  THE    RONTGEN    RAYS 

Beck,  Carl — Ueber  uchte  Cysten  der  langen  Roehrenknochen.     Archiv 
fiir  klinische  Chirurg-ie,  Bd.  70,  Heft  4. 

—  Humero-acromial  Suture  for  Habitual  Dislocation  of  Shoulder.    New 

York  Medical  Journal,  July  11,  1903. 

—  Zum  Selbstschutz  bei  der  Rontgenuntersuchung.    Berliner  klinische 

Woc'henschrift,  1903,  No.  32. 

—  The  Rontgen   Rays  in  Medicine.     Twentieth  Century  l*ractice,  vol. 

xxi,   1903. 

—  Osseous  Cysts.    The  Post-graduate,  September,  1903. 

—  Kine   einfache   Stellrohrblende.     Miinchener  medicinische   Wochen- 

schrift.  No.  41,  1903. 

—  On  Last  Year's  Progress  in  Surgery.  Medical  News,  October  10,  1903. 

—  The  Osteoscope.     New  York  Medical  Journal,  November  28,  1903. 
Becker-  Rontgenverfahren    in  der  Medicin.     Deutsche  med.   Wochen- 

sehrift,  189G,  No.  27. 
Beelere — Paris,  Les  rayons  de  Rtintgen  et  le  diagnostic  des  affections 

thoraei(pies.     T.  H.  l^ailh^'re  et  fils.     Paris,  1901. 
Bee<|iierel  — Kxperinients  en  radium,  Comptes  Rendus,  129,  p.  913,  1899. 
Behn — Einrichtung  zur  Aufzeichnung  des  mit  senkrechtem  Rontgen- 

strahl    hergestellten   llerzsehattens.     Fortschritte  d.  R.  iv,  44. 
Benedikt — Die  Ilerzthatigkeit  in  Rontgenbeleuchtung.    Vereinsbeilage 

zur  Deutsehen  niedicinischen  Wochenschrift,  1896,  No.  28,  S.  188. 
Bergmann  von — Durch  Rontgenstrahlen  im  Hirn  nachgewiesene  Ku- 

geln.     Berliner  klinische  Wochenschrift,  1898,  No.  18. 

—  Die   Krrungenschapten  der  Radiographic  fiir  des  Behandlung  chi- 

riirgseher    Krankheiten,    11.      Versammelung    deutscher    Natiir- 

fosscher  und  Aerozte  in  Miinchen. 
Bergmann,   von,  von   Bruns,  und   von  Mikulicz — Handbuch   der   Prak- 

tisehen  Chirurgie.     Stuttgart,  1903. 
Boas    und    Levy-Dorn — Zur  Diagrtostik   van   Magen-   und    Darmkrank- 

heiten  mittelst  Rontgenstrahlen.     Deutsche  med.  \Yochenschrift, 

1898,  No.  2. 
Bouchard — La   pleuresie   de   riiomme   etudiee   a   Paide   des   rayons   de 

Rontgen.     La   Semaine   Medicale,  1897,  pp.  494,  513,  and   522. 
Braatz — Beitrag  zur  Hirnchirurgie;   Kngeh'xtraktion  aus  dem   (iehirn 

mit   Ililfe  des   Rontgenverfahrens.     Centralblatt  fiir  Chirurgie, 

January  8,  1898. 
von  Bruns  und   Honsell,  Akute  Ostcomiyclitis  im  (iebiet  des  lliiftgel- 

enks,  Bnins  'sehe  Beitriige,  1899,  Bd.  28,  pag.  221. 
Biittner    und    Miiller — Technik    und    Verwertung    der    Rontgen'schen 

Strahlen    im    Dienste    der    iirztlichen    Praxis    und    Wissenchaft, 

llalle,  a.  S.,  1897. 
Caldwell — Licpiid    Interrupter.      New    York    Electrical   Review,   May   4, 

1899. 
Camp,   de   la — Ein  Beitrag  zur  Myositis  ossificans.     Fortschritte   auf 

dem  (iebiete  der  Riintgenstrahlen,  Heft  5,  p.  179. 
Chipault  et  Londe — Ap])lications  de  la  Radiographic  ft  la  Chirurgie  du 

Systeme  Nerveux.     (iazette  des  llopitaux,  Ki,  ii,  1897, 


BIBLHMilfArilY 


445 


(leaver,  M.  A.— The  Riiotgvn  Bay  and  I'lra-violel  Light  in  the  Trenl- 

ment  of  Muiignant  DiBeasea  of  the  Uterus,  with  Report  of  an 

Inoperable  Case.    Medical  Hecord,  Dt'cember  13,  1U02,  p.  921. 
Cocltnan.  E.  A. — A  Study  of  the  Cases  of  Accidental  X-Ray  Burns  Hith- 

prto  Recorded.     J'hiladelphia  Medical  Journal,  1902,  ix,  p.  438. 
Coley,  W.  B.— The  Influence  of  the  Rilnte'en  Rays  upon  the  Different 

Varieties  of  Sarcoma.    American  Medicine,  1902,  iv.  p.  2SI. 
—  Tn*Htment    of    Cancer    (including   Barcomu),     Twentieth    Century 

I'raetice  of  Medicine,  xxi,  Supplement,  p.  T50. 
-Treatment  of  Malignant  Growths.    Medical  Retoril,  March  21,  19oa. 
TorHon,  a  skiagraphic  study  of  the  normal  menilirat  epiphysiH  at  the 

thirteenth  year.     Annals  of  Surgery.  November.    1900. 
Courmellea— Trait*   de   Radiographie   Medicale   et   Scientifique.   Paris, 

1897. 
Cowl   und    Levy-Dom— Ueber   die   Sichtborlteit   der    RontgenstrBhlen. 

Verhandlungen    der    Berliner    pliyHiologisphen    (lesellseliafl.      7 

May  und  25  Juni,  ISOT. 
Curie,   I*,  and   B.   Sagnao,   Rayons  sp<'.  Compten   ItenduK.   IHO,   p.   1013, 

IJeaver— Three  Cases  of  Swallowed  Foreign  Bodies  located  by  the 
Rontgen   Rays.     Annals  of  Surgery,  January,  1898,  p.  64. 

Delavan,  D.  B.— The  Results  of  Treatment  of  Laryngeal  Cancer  by  the 
X-Ray.  TmnHactionH  of  the  American  La ryngo logical  Associa- 
tion. 1902,  p.  188. 

Den>et— Trois  Can  d'Application  Chirurgicalc  de»  Rtiyonn  de  RJint- 
gen.    Comptes  Rendu«,  23,  II,  1H0«. 

IVstot— Sur  lc«  cauHcs  dc  In  dermntitc  riidiogrii|)lii<|iic.  I..t  liadio- 
graphie,  10,  viii,  1H99. 

Donath — Die  Einriehtungen  zur  ErKcugung  der  ItcintgenBlrahlen  und 
ihr  (Sebrauch.  Berlin,  1S9!). 

Ilumstrey  und  Metzner — Die  Cntersuchung  niit  Riintgenstrahlen. 
Fortschrilte  nuf  dem  Gebiete  der  Riinlgenstrahlen,  1899.  Heft  4, 
p.    115, 

EiBe1s1>erg,  von.  und  LudlofT — .Stlaa  kliniscb  wtehtiger  Riintgenphoto- 
grnnune.     Berlin,  1000. 

Eulenburg — Eugeln  im  Qehirn,  ihre  Auffindung  und  Ortsbestimmung 
mittelst.  Riintgenstrahlennufnahmen.  Deutsche  medicinische 
Wochenschrift.  Xr.  33  und  34,  1896. 

Rwa Id— Aneurysms  Areus  Aortae.  Berliner  medicinische  (teselliichsft. 
10,  November  18,  1B97. 

Kkner,  Ititnt  gen  be  hand  lung  und  Tninoren.  Wiener  Klinisehe  Wochen- 
nchrift.  1903,  Xr,  2S. 

Eenwick— The  Rbnigen  Rays  in  the  Detection  of  Renal  Calculi.  Brit- 
ish Medical  Journal,  October  16,  1897. 

Ferguson.  G.  B. — rnfinished  Case  of  Recurrent  Cancer.  British  Med- 
ical Journal,  February  1,  1902. 

Finsen^Om  Anvendelse  1  Medicinen  af  Koncentrerede  KcmiKke  Lys- 
straaler.     Kopenhngen   Gyldendelske  Boghandel,   lH9f>. 


446  THE    ROXTGEX    RAYS 

Finseii-Mittheilimp'en  aiis  Finseiis  Medicinske  Lysiiistitiit  in  Koi>en- 
hn^en,  Deiitsoh  lIrrjiiisj»'oj»'el)t'ii  von  Dr.  Valdenuir  Hie,  Verlag" 
von   F.  ('.  \V.   Vojr*'l.   I^eipzijr,   im).!. 

Fortsohritte  aiif  deni  Ciebiete  der  Kontfjenstrahlen,  herausgegt?ben 
von   Albt»rs-Sch(inl)orj»-,   Hamburg. 

Frennd,  Leopold—  (Irnndriss  der  (Jesanimten  Kadiotherapie.  Wien,  Ur- 
ban nnd  Scli>vaizenber^,  1903. 

Fridenborp  'I'be  Localization  of  Foreifjfn  Bodies  in  the  Eye  by  Means 
of  \hv  X-Kny.     New  York  Medical  Record,  li,  20,  p.  r><»4. 

Fnchs,  Chicago  Kontjrcn  ray  apparatus,  American  X-Kay  «7ournaL 
October,   \[H)\. 

Gilchrist — A  Case  of  Dermatitis  due  to  X-Rays.  Bulletin  of  the  Johns 
Hopkins  Hospital,  viii.  71,  February,  1S97. 

Gocht — Lchrbucli  der  Riintg-ennntersuchung'  zum  debrauch  fiir  Medi- 
cincr.  Stuttgart,  Veriap  von   Ferdinand   Knke,  1898. 

—  Seltcncrc    Fraktiircn    in    Kiint^enscher    Durchleuchtmig'-Mittheilun- 

g-en  ans  den  Ilanibnr<jrcr.  Staatskrankenhausanstalten,   1897,  Bd. 
1.  Heft  !i. 

—  Tlierapcutisclic  Vcrwciuhin^  der  Kimtp'enstrahlen,  Fortschritte  auf 

dem  (iebiete  der   I{('»nt^'enstrahlen,  1897,  Bd.  1,  Heft   1. 

—  Verkalkte    Muskeltrichinen    riint^offraphisch   darpestellt.    Die    I'm- 

schan,  2.     .lahrjranfr,  1898,  No.  :i9. 

—  Anklape  weg-en  fahrlaessiger  Koeri)erverletzungf,  Forts,  a.  d.  0.  d. 

!{.,  Bd.  IL  Heft  3.  • 

—  Kin  neuer  selbstthaetig'er  Kntwicklungfsapparat,  Forts,  a.d.  (Ld.  R., 

Bd.  V.  Heft  1. 
Golebiewski-    Atlas    and    (Jrundriss   der    I'nfallheilkunde.     J.   F.    Leh- 

mann,  M (inch en,   1900. 
Goodspeed-    Ront^^-en's  Discovery.     Medical   News,  Ixvlli,  7,  1890. 
Greenleaf,  C.  -A.— The  Therai)eutic  Value  of  the  X-Ray  in   Lu))us  Vul- 

flfaris.     Buffalo  Medical  .Journal,  October,  1901,  p.  1S9. 
Grunmach — I'eber  die  Diap"nostik  innerer  Krankheitcn   mit  Hilfe  der 

Ktintpenstrahlen.       Wiener    medicinische     Wochcnschrift,     1897, 

No.  36. 
Hahn   und   Albers-Schonberpf-    Die  Therapie  dcs   Lupus  und  der  Haut- 

krankheitin  mittelst  Riintg'enstrahlcn,  Miinchcncr  nicd.  Wochcn- 
schrift. 1900,  No.  10. 
Hall,  Kdwards  J.-  On  the  Therapeutic  Effects  of  Lipht  and  the  X-Rays. 

Birmingham  Medical  Review.  1902.  li,  pp.  3:i4-:j:)0. 
Halstc'd,    W.    S. — A    Contribution    to   the    Surf^ery    of    Foreign    Bodies. 

Johns  Hopkins  Hospital  Reports,  vol.  ix. 
Hazleton,  K.  B. —  X-Rays  in  the  Treatment  of  Phthisis,     Lancet,  Janu- 
ary 11,  1902,  p.  121. 
Hemmeter,  .fohn,  I  hoto^rai)hy  of  the  human  stonuich  by  the  X-Rays. 

Boston   Med.  and  Surg-.  Journal,  cxxxiv,  2."»,  189G. 
Ileyerdahl,   S.    A. — Oni    Rontg-enstraalerne   ofx  deres   ])raktiske   anven- 

delse    i    medicinen.      Norsk.    Mag.    f.    Laegeviden.sk,    1898,    4.    K., 

xiii,  pp.  697-72L 


BIHLIIKIIiArHV 


447 


Uenrn,  W.  J.— Tlie  Action  of  X-Hays  on  luoiiirul.le  Cuncer.    Aunals  of 

Surgery,  \xxvi,  p.  e9>l. 
Uiklebramll,    Ucber    Amputn1lonHtiini|iff.      Drutsi-lic    Zeilsi'lirifl    fiir 

riiirurffie.  IK99,  Ud,  31,  p.  121. 
Hoffa— Die  KedreBsion  del*  Buckt^ls  nnch  iler  .Metliode  Calol.     Deutsche 

meiliciniscbe  Wochenschrlft,  1H98,  No.  3. 

—  Ueber   Verkriimmiingpn   (!«■«    Hpiiik   nut'lt    KiiieffcleiiltsreBelilion   im 

Kindesalter.  Beitriig*'  kiip  kliniwlie  Chtrurgie.  Ud.  xxxvii,  1.  u.  2. 

Il.-ft. 
UofiDPiHter — Uel^er  VVacliBUiuuiKMiirungeu  deo  Ileckens  hel  (riihzeilig' 

t-rworlieiier  HiiftKylenkmrontraptur.     Ueitriitre  /iir  kiiniwlie  Chi- 

rurgie.  Band  xiic,  Hefl  2,  p.  aci. 
Holzkneolit^Ziini     radliigrnpliisrhcii     Verhnlten     pathologiBeher    Pro- 

oesMe    der    BruRtuorta.      Wiener    kliniMche    Woi-hetisclirift.    1900. 

No.  25. 

—  Die  KQnlRenDlogiw.'he   DinKiiostik  der   Erkmnkimneii  der  Bruatein- 

geweide.     Ilanibiirg.  t.iieiiH  Orilfe  und  Silii-m,   I'jni. 
Hnpkinn.  George  O.— I.iglit  and   Kndiiinee  iii  the  Trenttnetil  of  Disease. 

I'hilndelphJn  Medical  .liiiirnni,  .SpriJ  ^,  ItHlS.  p.  K6. 
llneliler— RJintpeniitlHK.     Vti'liig  von  <ierhnrd  Kuethmann  In  Dresden, 

ii>ni. 
Iiumphiiiiiiii— font r olio    der    I'neiinmlhprBpie.    Deiiiselie   mt-diciniBohe 
VVochenBchrift,  1NII7,  Tfaempeiilische  Beilage,  p,  B7. 

—  RiiiitBrnHtinB  des  normulen  menseli lichen  Koi-rjiera.     Berlin,  1800. 
Jiinkou,   L. — Die   xcbaedlicheu    JielHinttirkungen   der   HiVntgenatralilen 

bei    Diirehleiiehlutig   und    t'holographie.     Internnl.   I'liotoffraph- 

iscbe  Monatssehrift  fiir  Mediein.  ISSH,  v,  p.  I. 
Jetllicku,   H.,   Kratzenntein,  Ci.,   iind   Soheffer,  VV.— Die   topographische 

.Vnatomie  der  olien-ii  Kxtrenitlalen.    Hamburg,  I.uciih  I.IHIfi-  und 

Millem.   1900. 
.licinaky-Hiidi/.— Th<>  X-Uu.vs  in  the  Trep.lment  of  MaliKiuinl  CmwTliN. 

New  York  Medical  .fournal.  1U02.  Ixxvi,  p.  370. 
JonchiniHtliHl— .MIhh    der    nomialen     und     pnthologiai'lien     Anatonite. 

Hamburg,  I.iicaii  (trafe  und  SilteDi.  1000. 
Johnson,  Wallnce,  and  Merrill— The  X-Itays  in  the  Trenlmenl  of  Car- 

i-iuoma.     I'biiadelphia  Medieat  Journal,  I'JOO,  vi,  p.  I0.S9. 
JoHcph— Biologische  Wirknng  der  KiintgenBtrahien  f.  Alopecia  areata. 

Wiener   kliniKche    Rundschau,    inoi.   No.   II. 
.ludd.    L.    n.— Hilnlgen-nay    InjurieB.      Ihiliidelphia    Mfdirnl    Journal, 

1N9Q.  iv,  p.  587. 
JutUBB.v— Xaevus  FlamnieuB.     Kortseliritle  niif  deni  (iebiete   ier  Bont- 

genHlrahlen.  Bd.  ii,  Heft  6. 
RalileyRR — Iteitrag  ruf  KenniniiiB  der  Praklureii  am  unteren  Ende  del 

limliuB.     DeulBche  ZritxehHrt  fiir  Cbirurffie.  xlv,  p.  53. 
Kiir.-Mski.   Knipvi-m,  27  Kongresa  der  ges.  f.  Deulselie  C'hirurgie,  tsas. 
KV'-n     Tlip  liiintgen  Hays  in  Surgical  Diagnosis.    Am.  Journiil  of  Med. 

Scienei'S,  Se.  cxi.  3,  ISlMi. 
Kieiiboeck — Auf    ileni     liiinlgeuBi-hinu     Ijeoltaehtete     Bewegiingen     in 


448  THE    I{()NT(JEX    KAYS 

eiiieiii  PyopntMiinothorax.    Wiener  kliiiische  Wocheiischrift,  1898. 

Kienboeck  -     Hautvt'raeiuierim^en      (lurch      KCmtgfenbestrahlung'      bei 
Mensc'li  iiiul  Tliier.    Wiener  medieinische  Presse,  1901,  xlii,  p.  874. 

—  Znr    radio^raphiseben    Anatoniie    und    Klinik    der    Byphilitischen 

Knoebenerkrankiinjren    und    Extremitiiten.     Zeitschr.   fiir   Heil- 

kiiiide,  June.  1902.  ]U\.  xxiii.  Heft  fi. 
Koenig" — Die  Hedeiitun^  des   Kiintg'enbildes  fiir  die  operative  Behand* 

lunj,''    (h*r    tulH'rkuI<")son    Coxitis.     Deutsche   Zeitschrift  fiir   Chi- 

rur^ie,  lS<»s,  lb»ft  4. 
Kohler,    Alban — Knocbenerkrankunpen    im    Kcintgenbilde,    Wiesbaden, 

1001. 
Kueninioll — Die  Hebandhing  des  Lupus  mit  Rontgenstrahlen  und  mit 

konzeiitrierteni  Licbt.     Herliner  Chirurpencongress,  April,  1898. 

—  Die  Ktiiitgenstralilen  ini   Dionste  der  praktischen  Medicin.     Berliner 

kliniscbe  WocluMiscbrift,  .'IS,  p.  4. 
Kueniinell  und  Kunipel  -Cliirurp-isobe  Krfahrungen  iiber  Nierenkrank- 

beiten  untor  Anwendnn^f  der  Xeueren  IJntersuchung^methoden. 

Heitriige  fiir  kliniscbe  C'birurpie,  Bd.  ,37,  Heft  3. 
Kuettner — I'eber  die  Hedeutunfr  der  Kontfjenstrahlen  fiir  die  Kriegschi- 

rurgie,  Tilbinjjen,  1897. 
Lambert/ — Die  Kntwicklung"  des  nienschlichen  Knochengeruestes  wah- 

rend   des   foetalen    Lebens.     Haniburp,   Lucas  Grllfe  und  Sillem, 

1900. 
Lancashire,  (J.   II. —The  Tbera))eutic  Employment  of  X-Kays.     British 

Medical  .lonrnal,  1902,  i,  p.  i:{2S. 
Lannelonpue— Application   des   Uayons  X  au  Diagnostic  des  Maladies 

Cbirurgicalcs.     C'oni])tcs  Kendus,  23,  Iv.  1896. 
Lauenstcin,  Xierenstcine.  Forts,  a.  d.  (J.  d.  K.,  Bd.  iii.  Heft  6,  p.  211. 
Leonard,   (\    L. — Uontgen    Hay   Dermatitis,     .\merican    X-Hay  Journal, 

November,  1898,  j).  453. 

—  Ucnal  Calculi.     Philadelphia  Medical  Journal,   November   IS,  1900. 
Levy-Dorn — Die   Uiintpenstrahlen    vor   der    Staatsanwaltschaft.   Aerzt- 

liche  Sachverstaendip-en  Zeitunpr.  1^98,  No.  0. 

—  Versucbe   iiber  Sckundaerstrahlen.      Pbysikalische  Zeitschrift,   1899. 

Bd.   i. 
Lexer,  K. —  Die  Kntstehung  eiitzuendlichcr  Knocbcnhcrde  imd  ihre  Be- 

ziehung-   zu   den   Arterienverzweigungen   der   Knochen.     Archiv. 

fiir  klinische  Chirurgie,  Bd.  21,  erstes  Heft. 
Lloyd,  Samuel — X-Kay  burns.     Medical  Becord,  Ajn-il  4,  1903,  p.  .554. 
Lorenz,  A.-- Ang-eborene  lliift-luxationen,  XXVIII  Kongress  der  Dent- 

schen  (lesellschaft  fiir  Chirurgie,  Berlin,  5.     Ajml,  1899. 
Lustgarten — Bontgen   Dermatitis.  Journal  of  Cut.   and   Gen.-l^r.   Dis., 

p.  525,  1897. 
Maier — Wellenlaenge     der      Rcintgenstrahlen.       Miinchener     Tnaugur. 

Dissertation,  1901. 
Macintyre — Riintgen  Rays:     Photographs  of  Renal  Calculus,  Descrip- 


BIBUOnRAPHY 


449 


tion  of  an  Adjustable  Modi  float  inn  in   the  Focus  Tube.     Ii4int.'et, 

July  11.  1M1I6. 
Mae  in  tyre— The  Value  of  Ligrhl,  Ilont^en  Kays,  ele.,  in  the  Trentmeul 

of   Lupus,  Ho<lent   Ulcer,  and  Cnneer.     Itritisb   Medical  Journal. 

190S.  ii.  p.  1344. 
Meek,  E.  R.— A  Variety  of  Skin  LeHions  Treated  by  the  X-Rays.    Boatan 

Meiliral  and  Rurg'ii'al  Journal.  1U1I2.  pxhii,  p.  IS2. 
MiktilieK,  I.,  von — Mit  RontK^nMrahlen  erfolRreish  behaniielter  Brtiat- 

driisenkrebB.     Beitriige  fiir  klinisehen  Chirurgie,  Bd.  37,  Heft  3. 

190.1, 
Moneit,  S.  II.— A  System  of  lustruetion  in  X-Kuy  Methrals  and  Medical 

t'ses  o(  Light,  Hot-air  Vibration,  and  1 1  Igii- frequency  Currents. 

Pelfon,  Xrw  York.  1903. 
Moritz — Eine  Metfaode  um  beim  Ronlgenverfahren  aus  ilem  Schatten- 

bilde   eines   Ge^natandes   dessen   wabre   Groesse   xu    erinlttelD. 

Miinchener  meiliciniHche  Wochenschrift,  IBOO,  No.  29. 
Morris.  M,— Kinscn'M  I-ipht  and  X-Ray«  in  Treatment  of  Skin  Diseases. 

Lancet.  1901.  H,  p.  405. 


orton.  W.  .1.— The  X-Ray.    1B9G 

The  rrotoMlities  of  the  Actio 

n  of  X-RajH  in  Cancer.     Medical  Hec- 

ord,  1901.  Ix.  p.  943. 

Itndlotherapy  for  Cancer  iind 

Ither  Diaeaaes.     Medical  Record.  .May 

24,  1902,  p.  801. 

The  Treatment  of  Mali^nnl 

(Irowlhs  by  ti.e   X-ltay.  with  a   l-ro- 

visional    Itefjort   on    Casea 

under   Treatment.      Medical    Record. 

March  a.  1902. 

Recent  Advancea  in   Electron 

erapeulicH,     Medical   News,   December 

ST,   11MI2. 
—  Some  Cnaes  Treated  by  the  X-Rays.     Medical  Record.  May  30,  July 

S5.  nnd  AufTitHt  S,  1903. 
Mosetjg'-Moorhof.     von— Knochenplomljen,     K,     K.     rieaellEchaft     der 

Aemtein  Wien,   IS.     December.   1902. 
Naunyn^Durchifiingigheit     tier     Oallenateine     fiir     Rontfrenstrahleni 

Miinch.  med.  Wocliensehrift,  Au^rut^t   It.  lOUO. 
Oberat — Archiv  und  Atlas  der  normalen  und  pathologiachen  Anatomic 

in  typfHchen  Riintg'enbildern.  erster  Theil— Die  Fractuten  nnd 

Liixationen.     Hamburg.  190.     I.ucaH  (Iriife  und  Rillem. 
Oilier — Demonstration  par  les   niyonn  de   RiJutpen  lie  la  repfnenilum 

oRReuse  cheii   I'homme  i.   la  suite   des  opfrationa   chirurgicaiee. 

Comptes  Rendua,  IT.  v.  1897. 
f)udin  et  Hfelere— Pratique  de  la  radiot  hern  pie.    Presae  MM..  1902. 
IVls-Irfuden- KxostOHia    cnrtilnfrinen    multiplex.    Freie    Verff.    d.    Chi- 

rurpen   Rerllnn,  14,  1..   1901. 
I'eraire — Trois  caa  de  eorpa  Strangers  de  la  main.  d*celf«  par  la  photo- 
graphic au  moyen  dea  rayons  de  Rontgen.     Bulletin  de  la  Society 

anatomique  de  rorls,  July,  1896. 
Port— Die  Veraendborkeit  der  Run t^n phot ogniphle  in  der  Zahnheil- 

kunde.   Versammlung  deutacher  Noturforscher  in  Miincben.  1900. 
80 


450  THE    KOXTGEX    RAYS 

Pratt — The  Value  of  the  X-Uay  from  a  Diaj^noKtie  and  Tlierai)eutic 
StaiKlpoint.     The  Ameriean  X-Kay  Journal,  Vol.  4,  isy9.  No.  4. 

—  X-Kays  as  a  Therapeutic  Factor.    American  X-Uay  Journal,  October, 

lUOl. 
Pusey — Cases    of    Sarconui   and    Hod^kin*K    Disease    Treated    by    Ex- 
jwsure  to  the  X-Uays.    Journal  of  the  American  Medical  Associa- 
tion, January  18,  1902. 

—  The  Kr>ntfren  Kays  in  the  Treatment  of  Skin  Diseases  and  for  the 

Kenioval  of  Hair.    Chicago  Medical  Recorder,  April,  1900,  p.  279. 

—  The  I{r»ntjr<  n  Kays  in  tlie  Treatment  of  Diseases  of  the  Skin.    Trans- 

actions of  the  American  Dermatolopical  Association,  1901,  p.  184. 
Rontf^-en— Kine  neue  Art  von  Strahlen,  1.  Mittheilungr.  Sitzungsberichte 
der  })hys.  med.    (Jesellschaft  zu  Wiirzburg,  November,  1895. 

—  Kino   neue  Art  von  Strahlen,  II.  Mittheilung,  Sitzungsberichte  der 

})liys.  nu'd.     Ciesellst-haft  zu  Wiirzburg",  April,  1896. 

—  I'eber    eine    neue    Art    von    Strahlen.      Physikalisch-medicinische 

(Jesellschaft  zu  Wiirzl)urg,  January,  1897. 

—  Weitcre    Heo])achtun^^en    iiher   die    Eigenschaften    der    X    strahlen. 

Akademie  der  Wissenschaften,  Berlin,  May  12,  1897.  p.  576. 

—  Weitere  Heobachtungen,  3.  Mittheilung,  Wiedemann's  Annalen,  Rd. 

64,  p.  18. 

Rieder,  H. — Nochmals  die  Hakterientoedtende  Wirkung  der  Ri'mtgen- 
strahlen.     Miinchener  med.  Wochensehrift,  1902,  xlix,  p.  402. 

Robarts,  Heber — lly|H»rtriehosis.  American  Journal  of  Dermatology 
and  (lenito-urinary  Diseases,  1902,  Heft  6. 

Rollins,  W.  11.— X-liight  Kills.  Roston  Medical  and  Surgical  Journal, 
February   14,   1001. 

Runipf  — Ucber  die  Rcd^»utung  der  Rcmtgenbilder  fiir  die  innere  Medi- 
cin,  Versamnilung  deutscher  Naturforschcr  und  Aerzte.  Braun- 
schweig, September  21,  1897. 

—  Rhino-  und  Laryngologie.     Archiv  fiir  Laryngologic,  11)7. 
Schaudinn — Influence    des    rayons    de    Kiintgcn    sur    Ics    })r()tozoaires. 

Arch.  dV'Iectricitc  med..  No.  SO.  1  •)()(). 
Schede — Die  angeborene  Luxation  des  Ihicftp'h'nkcs.     Hamburg,  Lucas 

(Iriife  und  Sillem,  VM)i). 
Schiflf — Ueber  die   Einfiihrung  der   Kontgcnstrahlcn    in   die   Dcrmato- 

theraj)ie.     Archiv  fiir  Dermatologic  und  Syphilis,  isos.  Heft   i. 

—  Der  gegenwaertige   Stand   der  Kontgcnthcra])ic,    Kcfcrat,  erstattet 

auf  dem  vii.  Dermatologencongress  in  Breslau,  1900. 

—  Der    gegenwaertige    Stand    der    Kadiotherapie.      Wiener    klinische 

Wochensehrift,  1900,  No.  37.  p.  827. 

Schjerning — Die  Schussverletzungen.  Hamburg.  Lucas  (Jriife  und  Sil- 
lem. 1902. 

Sehjerning-Kranzfelder.  Tierjin  reber  die  von  der  Medicinalabthei- 
rung  des  Kriegsministeriums  angestellten  Versnehe  zur  Fests- 
tellung  der  Verwertbarkcitung  Kcuitgcn'  sober  Strahlen  fiir  medi- 
cinisch-<'hirurgische  Zweoke.  Deutsche  med.  Wochensehrift,  1898, 
Heft  4,  p.  211. 


BlBLIOOIiAI'HY 


4r>i 


Scholz— IVlXT  tliP  WirkiiiiK  ili^r  lfoiil(,'elistlahlfn  auf  ilk'  liuiil.     Allgf- 

meine  mediciiiiwhe  CeiitralKfitunp.  IStOI,  Xo.  4.-.. 
Schott— -Experitnente   mit    Rontg'^iiBtrahleii   iiber   at-Ule   Herziiebernn- 

Ktrentfiing'.     Deiilsche  mrdicitiiavhe  Woohensi^tirift.   1S97,  No.  3\, 

p.  495. 
Schiirinnyer— Die  dektrischFn  LiphteRTuchfiniiftcii.     Allirenn'iiie  medi- 

ciniscbe  CVnlralzeitung-,  Berlin.  ISUH. 

—  Die  letxti-n   XeueriiriKen   auf  ilt^ni    Riint(rfngfbii.'fp.   Miini.'lii-n,  St^itz 

und  Sohaiier,  1001- 
Senn — Mrdicn-Hiir^ical  Asftects  of  the  SpniiiBh-Ainericnn  War,     Aiiht- 
icDii  Medical  AHSoeiation  Press,  I'liioaKii,  1<J<Hl. 

—  IlodKkin'B      Dioease.       New      York     Medieal     Journal.     Aj>ril      1)4, 

1903. 
Se.|ueira.  J.  H.— The  X-Ray  Treatment  in  Diseases  of  the  Skin.     Hrilish 

Medical  Journal,  11)01.  ii.  p.  S50. 
Sick,    C — Die    Entwicketung    der    Knochen    der    unteren    KxtremitUt, 

dargestellt  ill   ROntg^nbildern.     Hamburg'.  Liil'bh  Oriife  und  Sil- 

Skinner.  Clnrence   K.— X-Light  in   Therotieuties.     Medical   Keeord.   I>e- 

cetnber  27.  1902. 
Sokolow— Rheuiiiatiain.     WrBtBch,  1897,  No.  40. 
Ktechow — Kunaoedem    unil    Htnt^iistr 

lisclie  ZeitBcUrift,  18B7.  Nr.  II. 
Steinlimi— Die  isollrte  tVactur  der  Kn 

Relenk.    C'enlnilltlatl  fiir  C.'hiruri 

ZeitBchrift.  1S97. 
Stenlieek— Itodent   Ik-em  Ili^aleil  liy  X-Riijs.     llritish  Mediriil  .Journal. 

1901,  i,  epitome,  p.  ^id. 
Strneler— Welfhe   Rojle   Bpielen   die    Hoehren    l>ei   der  th 

Annendunff  der  Hontgenatrahlen ?    Ileiitsehi>  medie 

enwhrifl,  1900,  Xo.  34. 
Sudeck  — leher    Knoehenntrophie.      31.    Veraamndunp    der    Deutaeher 

(ienellRehHrt  fiir  Chirnr)fie.  April  Sil-Stli.  ItiOS. 
Swain— Kenal  Calculi.     Lancet.  DeccmlKr.  IH9T. 
Sweet.  William   M.— The  Treatment  ot  Epithelioma  of  the   Kyelids  by 

the  X-ltnys.  American  .Medicine.  December  U.  1902.  p.  9:is. 
TarkhanolT— RnpRi  ili  Hiintpen.  Gax.  depli  osped,  March  4.  1S97. 
Taylor— Con jrcnita I     Aliaence    of    the    Radius.      Transact  ions    of    the 

American  OrIhopa*iiic  Association.  1897,  p.  170. 
Thom]Kton— The  fsea  of  the   Riintgi'n    Hays   in  SiirRrery.     American 

I'ractitioner  and  News,  xxi,  \  |S9fi, 
Thompson.  Ednurd   1'.— Riintiren   Ha.vs  nnd  Phcnonienn  of  the  .Ano<?e 

and  Cathode.  New  York,  D,  Von  NoBtranil  Cnmpan.v,  IH9'J. 
Tilmnn— Luxation  der  Hundwursielknwhen,    Deutsche  Zeitschrift   fiir 

ChirurRie,  1898,  Bd.  49,  p.  9H. 
Tunta— Ra);?!  di  RontKen.     Milnnn.  tSD^t. 
Tuffleret  Louliet—Trai lenient  des  fradiirea.    Congres  Belg-e  de  Chirnr- 

gle,  Sept.  9.  1902. 


Militaemerzt- 


452  THE    RONTGEX    RAYS 

Turner — A   Maniinl  of  Practical   Medical   Electricity,  etc.     New  York, 

Williniii  \Yoo<l  &  Co.,  1902. 
Tuttle— On  X-Kay  Hums.     Medical  Record,  April  4,  1903,  p.  554. 
Unna — Ziir  Kenntniss  der  Hautveraenderunp**"  nach    Durchleuchtung 

niit  Kontgenstrahlen.     Deutsche  Medicinalzeitung*,  1898,  No.  20, 

p.  197. 
Villard— rel)er  Reflexion  und  Brechung  der  Kathodenstrahlen.    Comp- 

tes  Rendiis,  1900.  No.  130. 
Vulpius — Denionstrationen    von    Aktinog'rammen    von    KlunipfuesRen. 

Versammhing'    deutseher    Naturforscher   und    Aerzte    in    Braan- 

sobweig',  September,   1897. 
Walker,   Norman     X-Ray   Treatment  of  DiseaseR  of  the  Skin.     British 

Medieal  .lournal,  1901,  ii,  p.  852. 
Walsb  -  I)eei)-tissiie   Traumatism   from   Riintgen-Ray   Exposure.     Brit- 

isb  Medieal  Journal,  1S97,  p.  1095. 
Walter--  Pbysikaliseb-teebnisebe  Mittheilunpen.    Fortschritte  auf  deni 

(Je])iete  der  Rcintpenstrablen,  Heft  15,  1897  and  189S. 

—  TelM'r  He(|uerolstrablen.    Fortschritte  auf  deni  Gebiete  der  Rontgen- 

strablen,  Hd.  iii.  Heft  2. 
Weinl)erger — Zum    radiographiscben     Verhalten    pathologlscher    Pro- 
cesse    der    Brustaorta.      Wiener    klinische    Wochenschrift,    1900. 
No.  28. 

—  .\tlas  der  Radiographic  der  Bru.storgane.     Engel,  W'ien  und  Leipzig, 

1902. 
Wenhardt,  .1 — A  gyogykeserletek  a  Rontgenengarrakal  es  azok  nemely 

atasairal  I'ja])]).  gyogyszer.  es  gy(»gymod.     Buda[)eRt,  1897,  p.  9. 
Wharton-    Epithelioma   of  the   Orbit;    Treatment   by   X-Rays.     Annals 

of  Surgery,  1902,  xxxvi,  p.  452. 
White,   (loodspeed,   and    Leonard — Cases    Illustrative   of   the   Practical 

Application  of  the  Rtintgen  Rays  in  Surgery.   American  Journal 

of  the  Medieal  Sciences,  Se.  cxii,  2,  |).  12.'),  August.  1890. 
Wbitman,  Royal — Further  0])servations  on  Fracture  of  the  Neck  of  the 

Femur  in  Childhood,  with  special  reference  to  its  diagnosis  and 

to  its  more  remote  results.  Transactions  of  the  American  Ortho- 

pa'die  Association,  May,   1897. 
Williams,    Kraneis  H.— Notes  on  the  Treatment   of   E|)idermoid  Cancer. 

Boston  Medical  and  Surgical  Journal,  April  4.   1901,  p.  :J29. 

-  -  Tlie   Riintgcn   Rays  in   Medicine  and   Surgery.     New   York  and  Lon- 

don, 1902. 

-  Tbe    R(intgen    Rays   in    Thoracic   .AtTeetions.      Ameri<'an   Journal    of 

tbe  .Medical  Sciences.  December.  1897. 
Wilms     Verwertung  der  Rrmtgographie  zum  Studium  der  (Jesehwuelste. 

Beitrjige  ztir  (Jeburtsbilfe  und  (Jynaekologie.  iii. 
Wilms   und    Sick- -Die   Entwickelung  der   Knoehen   der   Extremitaeten 

von    der    (icburt    bis    zum    vollendeten    Wachsthum.      Hamburg, 

Lucas  (irilfe  und  Sillem,  1902. 
Wolfenden,  von,  and  Forbes  Ros.s— Tbe  EtTeets  Produced  in  Cultures  of 

Microorganisms  and  of  Tubercle  Bacilli  by  Exposure  to  the  In- 


BIBLIOGRAPKY 

fluence  of  an  X-ltay  Tube.    ArtliiveH  of  lliu  lluutgen  Hay.  August. 

liiOO.  p.  4. 
Wood.  N, — Depilation  by  Rdntgen  Rays,     Lnucet.  1!>00.  i,  p.  'i'ii. 
WooiIb.  It.  F. — A  Case  of  Lupus  KrythemtitosuH  Cured  by  the  X-Kuy. 

American  Joumnl  of  the  Medical  Scienpes,  1901.  cxxil,  p.  a:i4. 
Zeit.  F.  R.— KITect  of  Direft  Alternatinfr  Tcslo  Currents  nnd  X-Rajs  on 

Bacteria.    Journal   of    Hie   American    Metlice 

\xKvii.  (1.  h:i2. 
Ziemesen    und    Rieder^Uie    Riinljfograiihic    in    cii-r    inm-ren    Mecliv 

Wiesbaden.  1001. 


^^f^^^^^H 

^^^^^^^^^^^^^^BM^^^^^^^^^^^^^^^^^^^I      ^^^^^^^^^^^1 

^^^^^^^B 

Abdomen,  109. 

Becquerel  rays.  43t.                            ^^^^^B 

AceUbiilnr  miirgiii,  frucfiire  of,  147. 

Beiiuist'a  radioalironiiimeteT,  877.                   ^H 

Acne,  385. 

Acrotnegaly.  367. 

Blepharitis,  884.                                                    ■ 

Actinium,  43.V 

Brachydactylism,  343.                                       H 

Adenoma,  trestmeiit  i>J  llie  li»iil(,'c^n 

Biillelsinskull,  71.                                                H 

mvs  in,  431>. 

Burns,  lejml  aspect  or.  355.                                   ■ 

Ait-brukewlieel.  19. 

Albera-Sthllnberg's  ciimpressiDji    iliii- 

Bnch  cured  by  lUlntgen  ray)",  !W!5,               H 

phragm,  35. 

Huron's  solution  in  Uermatilis.  376.                     H 

Alopecia  wvata.  384. 

B 

Amieb*  prinee|>s  (Ehrbg.).  :W!T. 

Calcaneurn.  160.                                                     ■ 

Aneurvam,  causing  osseoue  airupli;, 

C-lvuli.  biliary.  111.                                        ■ 

105. 

f  Immoral,  150. 

renal,                                              ^^^H 

|>o|>liteal,  1S3. 

^^m 

Ankla-Joinl,  162. 

13&                                   ^^^^^H 

AnkyloaiB  of  knee.  169. 

Caldwell  interrupter,  U.                     ^^^^^| 

or  shoulder,  169. 

Appanitus.  elaelric,  7. 

Carcinoma,  therapy  of,  8»0. 

Arterioscleroais,  95. 

Cathode  ray.  1. 

Arthritis.  375. 

Chemical  action  of  KQnIgen  rayK.  561. 

ArthritiBiietormiins,  278. 

Chest.  8S. 

Arthritis  de  Conn  ans  coxiF,  147. 

Arthritis  gonorrhoie*.  276, 

Astragal  UB.  16fl. 

Chromondiometcr  or  Holxknechl.SS. 

Atmph}',  acute  inflamnialorj,  S60. 

Chronic  lUnlgen-light  dermatitis.  ^61*.              ' 

or  shouiaer-joint,  261. 

ClaviolB,  179. 

Clab  hand,  congenital,  247. 

Coley's  eX|>?rience  in  the  treatment  of 

Ha.illii9prodigiMus,3B6. 

earoinoma,  410. 

Backward  dislocation  ot  elbow.  308. 

Colloid  defeneration  in  cartinomaafter 

Bactaricitlal    proiierties   of    Rnntgen 

irradiation,  392. 

rays.  386. 

Condyle,  eilemal.  of  the  hunierna,  Ifl.-i, 

Bariiira  plali no-cyanide.  3. 

Convolvulus  arvensia,  367. 

Coronoid  process  of  utna.  204, 808. 877. 

usteoscope.  20. 

Cosmetic  onus iderat  ions,  377, 

456 

456 


INDEX 


(-rookcs,  1. 
Crookes'  tube,  1. 

Cuneiform  osteotomy  in  deformed  frac- 
tures, 316. 
Current,  sources  of,  8. 
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wiring  of,  to   Iho  acromion   in   old 
dislocalion.  IftT. 
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echinoeifcciis  of,  88. 

gangrene  of.  88. 
Lupus  vulgaris.  3H0. 

vrythcinntodes.  389. 
Lymphoma, treutm.'Mt  by  the  RSnlgen 


rays 


1.  42«. 


Malformations,  241. 
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f..r.-i);ii  l-li,--.  in,  7H. 
Nwrosis.  -^54. 

of  ruiliiis.  yrjH. 
Neerll.'  ill  fn..i.:i41. 

in  haiiil.  :<4U. 
Kpgnlivi-  |>(.lt.  1. 

SephniliihiHsis,  1-23. 

Nervt's,  iii1er]i(i>iticm  of.  in  In 


I  Ost«oloiii;  in  ileriirmnl  fractures.  818. 

0$  tTigoiiuui  tnm.  170. 
.   Ovciviposurp.  47.  .le. 

>t.'>40.   '   PfttelU,15S. 

syiinsiiRiis  belweeii  frniuraod,  270. 
I'M'iilUrilies  in  infMits,  65. 
I'elvis,  Ha. 
I   l'eri(■a^lliti^  W. 


5i)lEi-n 


285. 

1.  modiflcBlion  of. 


I'vriosteal  s 
I   Pimgoft's  operatic 


I'igmentiition  in  tlermatilis,  380. 
I  Pit»chtile(nlf.43l. 

Phleboliih.  152. 
'   I'linnatiun,  i>liTsiiil<i|,'y  of,  64. 

['\<-un.  91. 
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Polonium.  431. 

Ncurftljjiu.  ciLii-irii  liy  ilrtil«l  ro 

I-.  77.        r..lydarlTlisin.241. 

trOttllTlCllt     I.V    tllf     I{UI.I(,T11 

ays  in.       IVjjIitfsl  Bimcf.  1.18. 

42!! 

I'»rlnlilc  a|iparatiis,  t<. 

Noma.  Hit). 

,   I'lKiitioii  (if  imticnt  ilnring  extiniina- 

Non-iiiiion  of  fnifluri'S,  33ft. 

tion.  59. 

1    P..siliv..  i«.le.  1. 

1    i'nsUTu-nitilial    dislwaliim   of  elbow 

ylwU'Irics.  vnlu.'  <>f  Itiiiilf;.'!! 

n.'tlKHl               203. 

in,  138. 

Putt's  fruflnre.  185. 

(Ksi)|j|nipis,  fiirvinn  lioilirs  in. 

!'-            1       frailure,  Hwli's  wikU"  of  ivduction 

8lcn.«is«f.lHP. 

and  iinni.ibiii/utinn.  104. 

f.  3'>4.      ,    pr,..liBfK>sition  U>  Kunlgi.ti  litjlit  ilcrnia- 

Orbit.  Kuwrnm. if.  (W, 

lilis,  37H. 

Ortl]<>r1iut;ra|>1>r.  43. 

]    Prints,  |,li..t..-:ra]iiii..  49. 

OsiwM-Pk-f  ncTu  1..I1,  IK. 

Psori-i-i>.  3h.-.. 

(Ks™n^cvsi.,2UH. 

Pii,.r[.ri:il  -.■|.^i^,■an^inKurtll^i(isand 

()«leiinrtliii>]mtliie         lijinTln 

iliiai.li- 

iniPiiinuiiqiiu.  2UT. 

l*Vnlllii|ii\,  HI. 

MSll'tllTM,  i>tl4. 

of  tiiiKiT.  •ma. 

1    ynfi>n'M';;»ininingtuUf,  r>H. 

OslenTii!il«,.iH.  27.1. 

(Mfonivi'lilis.  Ii41l. 

1    luaiuin,  431. 

Ost..o|«-riustilis,  yrj-,. 

Kailius,  nil.;;...!  r,'Jiiction  of  fla<;ture 

()sloo|ilHstio    n|H'ra(i.iii   in    .»! 

(M.iiiid    i           <'f,  2ir). 

fnu'timMirnlnii.:m. 

(issnf  ofli™,!  uf.  200.  347. 

Ostenwiriinnn.  2H4. 

r.irwanl  ciisl.H'Uli.^u  of,  204. 

niicn<scn|>icHl  I'xiiniiiiiiti.in  n 

.4I.V      '       rrnotiir.M.ri>i'nilof,  3(15. 

lr<-ulini>nl  liy  1li<'  lti>nt);eii 

Mv-  in. 

frailnreof  lo»vri.ii<lof.  218. 

Regeoemtiuii  at  tubes,  18. 

RliocliiLis,  373. 

RhBchitic  pelvis,  186. 

Khaoetttt,  16. 

Klieurniitisdi,  irentiiieiil  of.  427. 

KLiDologj,  value  ol  R6atgeii  thj-s  ii 

72. 
Ribs,  fnuiture  of.  lOS. 
Kickela,  mt  rliHcliUis, 
KOiitgeD,  2. 
Ri'iMgva  lube,  7. 
Kruitgngwph.T,  see  skiiif,Ta])hy, 
RJliiLgoscopy.  see  fluoruaoojiv. 
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.Scaphoid  bone,  fracture  of.  330. 
S(»pula,  fracture  of,  1U5. 
Screen,  fluoresciug.  39. 
Sequestrum  in  radius.  S-')4. 

in  femur,  1-50,  257. 
Sussmoiil  of  tlie  Bemitpintinosiis  iiiu^ 

clo.  158. 
Slienluii's  melhoil  tfV  liH'uIi^iiiK  foreign 

bodies.  M. 
ShouldiT.  178. 
Skiagrujilif ,  44. 
Skinini'Ur.  34. 
Skin.  inCluL'nce  of  lloiitReu  rays  on. 

aoa. 

Skull,  tuberculous  dvntrui'tiuu  of.  27(1. 

Soft  tubes.  2B. 

Spotinl  indicfttioiis  for  ROiitgen  light 

treatment.  381. 
Spina  hiSda,  132. 
.Splint  for  fnu'tuFL'   of   Iuwit   end   of 

nidiuti.  235. 
Spondylitis,  lUH. 
Siiuid  lie vel oping.  47. 
StaphyIo«o(N.-Qs  pyogenes  uuri-us,  \IHI\. 
Stntic  machine,  It. 
Slemifluoroscopy.  4D. 
Stcrposkiography.  49. 
Stomach,  tumors  of  the.  1.13. 
Su|>ernumer&ry  toes,  247. 
Superior  maxilla,   congenital  aliKenn- 

of  nasal  pmceases  of,  348. 


Supracondylar 
197. 

Susceptibility,  S 
Sykosis,  383. 
Syndactylism.  S 
Syphilis,  280. 


Technique  of  RSijigcne] 
Tcelh.  derelopiueiJl  of.  74. 

Alms  for  the,  7!i. 
Teleangiettasis    after   Ronlgtii    liglit 

dennatitia,  374. 
Tenonitis  prulifi^ra  cnlutrva.  36S. 
Tentative  exposures.  ,t77. 
ThernpeiUie    effects  of    the  Hilnlgen 

rays,  8(10. 
'I'horacic  orgnna,  rclalions  of,  180. 
Thoracic  wall,  lumors  of.  (W. 


Thor 


I.  48S. 


Tibia,  fnit-lureof,  101. 

Tissues,  dilTereiil  reavlion  of.  379. 

Tracing  apiwratus,  40. 

Treatment  of  Rilnlgen  light  dermali- 

lis.  376. 
Trichophytosis,  383. 
Troclmnter.  fracture  of.  147. 
Tulierculosis,  2M, 
treatment  by  the  Rnnlgen  rays  in, 
438. 
Tuberculous  foci  in  the  lungs.  88. 
glands  of  neck,  ^hown  by  the  R3»t- 
gen  rays,  83. 
Tul«s,  17. 

Tiuigstal*  of  calcium  screen,  39, 
Typhoid  bacillus.  867. 

nors  of  the  stomach,  132. 


ricus  roilens.  3i)8, 
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dislocation   of.  in   assnciatinn   with 

fracture  of  radius.  233, 
frut'ture  of.  in  associalion  with  frac- 
ture of  radius.  231. 
rilraviolet  rays.  436. 
lInderei|)osure.  47,  48. 
Uranium,  431. 
Urticaria  pigmeniosa.  386. 
Usefulness  of  ItSnigeu  mys.  3, 
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Vacuum  of  tubes,  32, 
Veins,  ussificatiuu  of,  97. 

sclerosis  of,  96. 
Ventile  tube  of  GuiidelHcIi,  19. 
Vertebra*,  fracture  of,  81. 

fracture  of  dorsal,  107. 
Villard's  atii[)oule  li  ostno-regulateur.' 

Ot  i. 

Volt  oh  111  tube,  18. 

Walter  cumrnutHtion,  11. 
skiameter,  24. 
tube,  21. 


Wehnelt  interrupter,  18,  82. 

Wire-letter^  I)eck*s,  for  localizatioD, 
58,55. 

Wiriug  of   fragments    in   OBteotomy, 
814 

Wiring  head  of  humerus  to  the  acro- 
mion, 187. 
radius  and  ulna  in  malunion,  214. 

Wrist,  218. 


Xeroform-gauze  in  dermatitis,  876. 
Xeroform-lanolin  in  dermatitis,  376. 
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